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This  unique  construction  means 

SAVINGS  IN  TRAMMING  COSTS 


ONE  OF  THE  REASONS  for  the  Iook.  economical 
life  of  the  Exidc-Ironclad  Battery  — the  positive 
plate.  Plate  is  composed  of  a  series  of  hard  rubber 
tubes.  I'hese  tubes  are  ribbed  front  and  back,  and 
horizontally  slotted  for  their  entire  leoKth.  The 
active  material  is  within  these  cylinders. 


ONE  OF  THE  SLOTTED  TUBES  of  which  the 
positive  plate  is  composed.  Immersed  in  liquid  it 
shows  how  the  electrolyte  meets  the  active  ma¬ 
terial  within  the  tube,  tbrouith  the  slots  in  the 
tube,  but  cannot  readily  wash  it  away.  I'his  ftives 
Exide-Ironclads  unusually  lonK  aaive  life. 


THE  BATTERY  that  does 
a  real  money-saving  job  in 
mining  service.  Investigate 
the  Exide-lronclad  today. 


EXIDE-IRONCLAD  CELL  cut  away  to  show  a 
construction  different  from  that  of  any  other 
battery.  Not  made  different  just  to  be  different, 
but  possessing  a  construction  that  assures  low 
operating  costs  and  a  long,  active  life  of  absolute 
dependability  in  every  type  of  mining  service. 
Pencil  points  to  the  positive  plate. 


With  Exide-lronclad  Batteries 
in  your  motors,  maintenance 
costs  drop.  Write  for  details. 
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THE  PENCIL  POINTS  to  the  active  material 
within  the  slotted  rubber  tube.  The  cut-away 
section  also  shows  conducting  core  rod  running 
through  the  center  of  the  tube.  The  cylindrical 
construction  of  the  tubes  of  the  positive  plate 
resists  distortion  because  of  the  fact  that  expansion 
and  contraction  is  equal  in  all  directions. 
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The  Definite  Function 

Of  a  Technical  Magazine 

Requests  that  information  be  published  in  this  magazine 
giving  stock-market  variations  and  quotations  indicate 
that  need  exists  to  emphasize  the  fact  that  Engineering 
and  Mining  Journal  is  not  a  financial  or  promotion 
medium.  To  attempt  to  record  the  fluctuations  in  stocks* 
or  shares  of  companies  in  the  broad  geographical  and 
technical  field  served  would  jeopardize  the  service 
expected  by  the  great  majority  of  readers — a  service 
that  has  for  its  purpose  the  progress  of  the  mining 
industries  by  the  dissemination  of  useful  and  reliable 
information  leading  to  improvement  in  technical  result 
and  economies  in  production  cost. 

The  income  that  enables  Engineering  and  Mining 
Journal  to  fulfill  its  mission  to  the  profession  and 
industry  of  mining  engineering  comes  largely  from  the 
advertisers  of  equipment  and  methods  needed  to  achieve 
such  technical  improvements  and  better  economic  results. 
The  magazine  diflfers  from  many  other  publications  to 
which  our  attention  is  sometimes  drawn  in  that  it  carries 
no  advertising  from  dealers  and  brokers  in  stocks  and 
shares.  Necessity  for  financial  exchanges  and  all  that 
goes  with  them  is  recognized,  but  Engineering  and 
Mining  Journal  does  not  seek  income  from  that  direc¬ 
tion,  nor  does  it  pretend  to  serve  those  who  are  primarily 
interested  in  the  stock-market  results  of  mining  opera¬ 
tions.  To  emphasize  information  that  directly  causes 
fluctuations  in  security  prices  is  to  make  the  magazine 
more  acceptable  to  those  who  subscribe  merely  for  such 
data,  and,  by  so  doing,  seriously  to  imperil  the  proper 
functioning  of  a  medium  for  the  dissemination  of  tech¬ 
nical  information,  a  medium  the  purpose  of  which  is 
to  be  helpful  to  the  operator  in  mine,  mill,  and  smelter, 
not  to  the  operator  on  the  stock  market. 

Mining  progress  depends  so  closely  on  general  eco¬ 
nomic  equilibrium  that  non-technical  subjects  occasion¬ 
ally  call  for  treatment  and  discussion.  The  scope  for 
such  discussion  in  a  technical  magazine,  however,  is 
strictly  limited.  Economic  proposals  that  are  provoca¬ 
tive  of  prolonged  controversy  cannot  occupy  a  major 
position  in  any  issue.  Unthinking  and  inexpert  approval 
of  several  proposals  in  succession  may  provoke  economic 
indigestion.  Engineering  and  Mining  Journal,  more¬ 
over,  is  not  a  lobbying  agency,  with  facilities  at  the 
Capitol  to  influence  the  passage  of  legislation.  Another 
medium  exists  for  that  purpose. 

The  circiflation  of  Engineering  and  Mining  Journal 
among  Solons  is  negligible.  If  space  were  reserved  for 
propaganda  in  the  interests  of  a  section  of  its  readers, 
the  appeals  would  merely  circulate  back  to  those  readers 
and  to  other  readers,  without  attracting  the  attention  of 
elements  capable  of  influencing  the  result  in  Congress. 


In  the  interests  of  its  clientele,  who  are  entitled  to  the 
latest  and  the  best  in  technical  journalism.  Engineering 
and  Mining  Journal  is  obliged  to  forego  many  tempta¬ 
tions  to  discuss  political  and  economic  matters  of  interest 
and  concern,  remembering  that  it  is,  primarily,  a  tech¬ 
nical  magazine. 

To  publish  full  details  of  current  metal  and  mineral 
quotations  in  Engineering  and  Mining  Journal  is  also 
impracticable,  and  regret  is  expressed  that  the  wishes 
of  a  few  of  our  subscribers  cannot  be  met  in  this 
respect.  Despite  the  announcement  each  month  on  the 
contents  page  that  a  specialized  weekly  service — Metal 
and  Mineral  Markets — is  provided  for  buyers  and  sellers 
of  metals,  ores,  minerals,  and  scrap,  who  require  reliable 
information  as  soon  as  it  is  available,  some  readers  of 
the  parent  magazine  are  apparently  still  unaware  of  the 
existence  of  this  periodical,  the  establishment  of  which 
became  a  necessity,  for  the  frequent  issuance  of  the 
standard  E.&M.J.  quotations,  when  common  sense  and 
the  exigencies  of  economic  conditions  dictated  a  policy 
of  less  frequent  issuance  of  the  technical  matter  that 
Engineering  and  Mining  Journal  is  privileged  to  carry 
into  all  the  mining  countries  of  the  world. 


Centrifugal  Force  as 

An  Aid  to  Concentration 


In  a  recent  issue  was  described  the  application  of  a 
new  idea  in  the  concentration  of  mineral  by  centrifugal 
force,  conceived  and  developed  by  Mr.  James  B.  Girand, 
of  Phoenix,  Arizona.  It  merits  attention  and  study, 
particularly  because  the  apparatus,  as  the  article  demon¬ 
strated,  has  been  applied  successfully  for  the  commercial 
treatment  of  placer  gravel. 

A  drum  of  conical  cross-section  is  employed,  open  at 
each  end,  for  the  entry  of  gravel  and  the  discharge  of 
tailing,  respectively.  This  drum  is  revolved  at  a  speed 
that  permits  a  bed  of  the  solid  portions  of  the  pulp 
to  adhere  to  the  upper  concavity  in  the  drum  by  centrif¬ 
ugal  force.  This  layer  is  of  a  semi-permanent  char¬ 
acter,  however.  As  operations  proceed,  the  pulp 
entering  the  drum  is  acted  upon  in  the  lower  part  by 
two  major  forces — ^gravity  and  centrifugal  action — 
and  a  concentration  of  gold  occurs.  The  solids  that 
settle  in  the  bottom  of  the  drum  may  be  assumed  to 
pack  there  to  a  maximum  extent;  but,  as  the  drum  re¬ 
volves.  the  bed  becomes  of  looser  texture  as  the  force 
holding  it  to  the  periphery  is  lessened  by  the  action 
of  gravity  in  a  downward  direction — opposite  to  the* 
force  caused  by  rotation.  The  bed  in  the  upper  part 
of  the  apparatus  is  therefore  spongy,  the  speed  of  the 
drum  being  such  that  the  action  of  gravity  is  inoper¬ 
ative.  As  a  result,  the  gold,  being  of  high  specific 
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gravity,  is  propelled  through  the  interstices  between 
the  particles  of  gangue,  some  of  which  are  displaced 
simultaneously,  ultimately  to  travel  so  far  from  the 
periphery  that  they  pass  out  as  tailing.  Mineral  of 
greater  weight  finally  accumulates  in  the  form  of  a 
high-grade  concentrate  at  a  point  farthest  from  the  axis 
of  rotation  of  the  drum.  At  intervals,  usually  once  a 
day,  the  machine  is  stopped,  and  the  concentrate  is 
removed,  to  be  treated  by  ordinary  gold-recovery 
methods. 

Centrifugal  dewaterers,  with  a  basket  driven  from  a 
vertical  shaft,  are  used  extensively  in  the  chemical  indus¬ 
tries.  These  operate  intermittently  and  consume  much 
power,  because  of  frequent  stoppings  and  startings.  The 
horizontal-axis  centrifuge,  developed  in  Germany,  per¬ 
mits  continuous  operation  and  uses  less  power.  Mr. 
Girand’s  invention  is  an  interesting  innovation  in  the 
application  of  centrifugal  force  to  the  concentration  of 
minerals.  Research,  exjierimentation,  and  observation 
may  result  in  the  development  of  another  type  of  ma¬ 
chine  of  this  character,  one  that  will  combine  continuous 
treatment  of  ore  with  continuous  recovery  of  concen¬ 
trate.  Opportunity  exists  for  an  apparatus,  of  large 
capacity  and  small  operating  expense,  by  means  of  which 
a  low-grade  ore  or  tailing  can  be  cheaply  deprived  of 
sufficient  worthless  gangue  to  permit  the  commercial 
treatment  of  the  remainder  by  metallurgical  methods. 
Vast  dumps  of  sand  tailing  are  available  for  exploitation 
in  the  manner  described. 


Industry  and  the  Individual 

Each  Needs  Encouragement 


The  mining  industry  has  in  its  ranks  many  who  are 
nearing  or  have  recently  passed  the  forty-year  mark. 
These  men  comprise,  generally  speaking,  a  distraught 
group — one  that  has  probably  experienced  wider  ex¬ 
tremes  in  material  status  than  any  other  section  of 
society.  Many  of  its  members  bore  the  brunt  of  active 
participation  in  the  War,  returning  to  meet  the  depres¬ 
sion  of  1921-22.  They  were  then  led  to  believe,  in  the 
period  of  unprecedented  expansion  that  followed,  that 
at  forty  years  of  age  their  usefulness  was  at  a  maxi¬ 
mum.  In  the  subsequent  deflation  they  suffered  severely, 
as  any  survey  of  unemployment  will  show. 

What  of  the  future?  What  physical  and  mental 
reserves  are  left  on  which  to  start  anew?  These  ques¬ 
tions  and  others  of  a  similar  character  form  the  essence 
of  a  problem  the  solution  of  which  is  as  important  to 
society  as  it  is  to  the  individual ;  for  the  rate  and  extent 
of  recovery  to  new  levels  of  business  activity  will  be 
determined  to  a  large  extent  by  the  impetus  given  by 
members  of  this  group  to  the  constructive  program  now 
in  process  of  accomplishment. 

On  the  man  of  forty  years  or  so  rests  a  heavy  respon¬ 
sibility,  and  he  is  entitled  to  help  and  encouragement  in 
his  task  of  facing  and  preparing  for  the  future.  Of 
timely  interest,  therefore,  is  the  book,  “Life  Begins  at 
Forty,”  by  Prof.  Walter  B.  Pitkin,  of  Columbia  Uni¬ 
versity,  issued  by  Whittlesey  House.  Those  now  reach¬ 
ing  that  age,  or  those  who  have  just  passed  it.  Professor 
•Pitkin  holds,  belong  to  a  generation  that  is  the  most 
fortunate  in  history,  for  they  are  entering  a  period  in 
which,  as  a  revolutionary  outcome  of  the  present  new 
era,  man  will  begin  actively  to  enjoy  the  benefits  of  the 
machine  age. 


The  mining  industry  of  today — to  draw  an  obvious 
simile — may  be  said  to  be  at  the  forty-year  mark,  for 
it  is  neither  infantile  nor  hoary  with  old  age;  it  too 
may  be  looked  upon  as  being  somewhere  in  the  stage 
of  existence  that  corresponds  with  the  vigorous  and 
experienced  middle  age  of  the  human  species.  Its  poten¬ 
tialities  in  the  new  era  to  which  Professor  Pitkin  refers 
are  great;  and,  if  active  mental  and  material  life  may 
be  shown  to  begin  at  forty,  surely  the  mining  industry 
may  be  assumed  to  be  approaching  a  period  of  great 
achievement  in  internal  development  and  in  its  contribu¬ 
tions  to  mankind.  It  too  merits  encouragement.  And 
now  that  a  definite  upward  trend  in  general  business  is 
discernible,  one  may  look  with  confidence  to  opportun¬ 
ities  for  the  consummation  of  purpose  as  a  result  of 
cooperative  effort  in  the  common  weal. 


Ignorance  May  Prompt 
Commission  of  Fraud 


Publicity  is  an  effective  means  to  curb' dishonesty  and 
prevent  the  repetition  of  fraud.  It  puts  the  prospective 
victim  on  guard  against  the  specious  argument,  the 
twisted  reasoning,  and  the  clever  deception  of  the 
swindler,  whose  scope  is  thereby  limited,  and  the  chance 
of  his  detection,  before  harm  is  done,  greatly  increased. 
Such  publicity,  if  it  also  discloses  the  history  of  the  case, 
may  provide  evidence  of  temptation — reason  for  the 
action  of  the  crook — and  thereby  serve  a  useful  purpose 
in  the  prevention  of  crime  by  assisting  in  the  applica¬ 
tion  of  psychiatric  or  educational  methods.  It  may 
disclose  the  fact  that  ignorance  is  the  direct  cause  of 
moral  turpitude.  Mr.  A.  N.  Peston  Jamas  provides  an 
excellent  example  in  a  recent  issue  of  the  Journal  of  the 
Geological.  Mining  and  Metallurgical  Society  of  India: 

A  merchant,  needing  material  for  the  manufacture  of 
cement,  commissioned  a  person  with  no  technical  knowl¬ 
edge  of  the  subject  to  investigate  local  natural  resources. 
Various  types  of  basalt  and  clay  were  examined,  and 
the  discovery  was  made  that  a  green  mineral  existed  in 
quantity  in  some  of  the  amygdaloidal  cavities  in  the  basalt. 
He  assumed  that  it  was  copper  ore,  but  tests  in  private 
gave  negative  results;  whereupon  deceit  was  adopted, 
and  copper  coins  were  added  surreptitiously  in  experi¬ 
ments  made  before  the  merchant,  who  was  duly  im¬ 
pressed.  The  “discovery”  was  rejwrted  to  the  Maharajah 
of  the  State,  who  arranged  that  check  tests  be  made 
in  London  under  competent  direction.  The  results  dis¬ 
closed  the  presence  of  silver  as  well,  as  copper,  thus 
raising  slight  suspicion,  subsequently  allayed  by  the 
favorable  report  of  an  alleged  mining  engineer,  engaged 
by  the  Maharajah’s  friends.  Meanwhile,  suspicion 
grew,  and  Mr.  Jamas  was  eventually  able  to  demonstrate 
that  no  copper  existed  in  the  basalt  or  in  what  was  found 
to  be  glauconite. 

In  this  instance,  as  in  many  others  of  a  similar  nature, 
the  wish  to  believe — that  the  mineral  contained  copper 
— was  father  to  the  thought  that  it  was  so  enriched. 
Failure  publicly  to  acknowledge  error  was  the  first  step 
that  indicated  a  deterioration  of  character.  The  disillu¬ 
sionment  illustrated  the  frailty  of  human  deduction ;  the 
mental  processes  of  others  who  were  no  less  ignorant 
of  geology  would  surely  react  similarly,  doubtless 
argued  the  newly  graduated  swindler,  whose  subsequent 
actions  illustrated  an  elementary  cleverness  in  deceptive 
practice-^  that  ultimately  met  with  the  inevitable  result. 
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Informal  Instruction 

At  Technical  Schools 


In  general,  the  engineering  school  does  not  offer  the 
opportunity  for  informal  discussion  between  student  and 
teacher  that  prevails  at  most  of  the  other  institutions 
of  higher  learning.  A  curriculum  composed  largely  of 
scientific  courses  may  not  be  adapted  to  such  methods 
of  instruction,  and  the  mass  of  material  to  be  reviewed 
in  the  classroom  leaves,  perhaps,  little  or  no  time  for 
the  slower,  conversational  imparting  of  knowledge. 
Nevertheless,  the  absence  of  informal  instruction  results 
in  a  distinct  loss  for  the  student — a  loss  of  which  he 
becomes  more  fully  aware  in  later  years ;  and  pedagogy, 
therefore,  in  the  broader  sense,  'falls  short  of  its  goal. 

An  application  of  the  more  informal  procedure  in 
engineering  education  is  evident  in  a  recent  announce¬ 
ment  issued  by  Pennsylvania  State  College,  which  states 
that  the  curriculum  of  the  metallurgical  department 
includes  a  weekly  seminar  on  metallurgical  literature 
and  progress.  All  senior  and  graduate  students  in  metal¬ 
lurgy  attend  the  seminar,  as  well  as  members  of  the 
departmental  teaching  staff,  each  of  whom  presides,-  in 
turn.  Reviews  of  current  technical  articles  and  reports 
on  research,  prepared  individually  by  students  and 
faculty  members,  comprise  a  major  part  of  the  material 
presented  and  discussed  at  these  weekly  conferences. 

In  addition  to  the  advantages  that  informal  instruc¬ 
tion  provides  for  the  student,  much  can  be  said  in 
commendation  of  such  a  seminar.  For  instance,  it 
brings  regularly  to  the  attention  of  the  student  the  prin¬ 
cipal  developments  and  trends  in  the  branch  of  engi¬ 
neering  with  which  he  is  particularly  concerned ;  also, 
and  perhaps  more  important,  weekly  preparation  of 
written  material  to  be  read  before  the  group  should 
result  in  his  forming  the  habit  of  exercising  his  writing 
powers — a  decidedly  worth-w’hile  habit  that  is  acquired 
by  comparatively  few  technical  undergraduates.  With 
the  guidance  afforded  by  publications  of  high  quality, 
and  with  stimulation  that  informal  discussion  within 
the  group  should  provide,  the  student  may,  by  diligence, 
formulate  a  satisfactory  technique  of  description.  This, 
in  later  years,  is  of  inestimable  value,  if  for  no  other 
reason  than  that  writing  is  usually  provocative  of  original 
thought.  Another  and  more  practical  reason,  however, 
one  thoroughly  familiar  to  the  editor  of  any  technical 
journal,  is  that,  as  a  graduate  engineer,  the  former  stu¬ 
dent  will  produce  an  improved  record  of  scientific  achieve¬ 
ment  for  publication  in  the  technical  press.  Clear  presenta¬ 
tion  of  thought  and  fact  must  inevitably  result  in  a 
greater  articulateness  in  the  engineering  profession  as 
a  whole.  Informal  discussion  in  the  classroom,  based 
on  individually  prepared  written  material,  would  there¬ 
fore  appear  to  be  an  excellent  preliminary  toward 
increasing  the  influence  of  the  engineering  profession  on 
modern  society. 


Mining  Claims  and 
The  New  Deal 

Revival  of  activity  might  ensue  in  many  camps  in  the 
United  States  if  the  mining  laws  were  amended  to  per¬ 
mit  relocation  by  others  of  mineral  claims  long  held 
by  individuals  who  have  done  or  say  they  have  done  the 
$100  worth  of  assessment  work  annually  required,  but 
who  have  limited  their  labors  to  this  nominal  amount 


and  can  show  no  evidence  of  having  really  tried  to  make 
a  mine.  Assuredly,  the  law  was  never  intended  to  per¬ 
mit  a  locator  to  hold  a  claim  indefinitely  without  devel¬ 
oping  it,  thereby  excluding  others  who  have  possibly 
greater  resources  and  better  purpose.  Where  this  con¬ 
dition  exists  the  real  intent  of  the  locator  has  evidently 
been  to  retain  possession  of  the  claim  in  the  hope  that  a 
discovery  by  others  on  adjacent  ground  or  a  boom  in 
the  vicinity  would  eventually  make  it  valuable.  The 
mineral  land  thus  tied  up  is  among  the  nation’s  possible 
assets.  In  the  aggregate,  the  area  must  be  large. 

The  moment  is  opportune  for  correcting  the  defects 
of  generous  laws.  More  than  this,  the  specific  defect 
mentioned  might  properly  receive  attention  now,  when 
the  matter  of  suspending  assessment  work  requirements 
for  the  current  year  is  again  being  considered  at  Washing¬ 
ton.  Four  bills  proposing  this  suspension  have  already  been 
introduced,  two  in  the  Senate  and  two  in  the  House. 
Such  relief  for  worthy  but  distressed  claim  holders  may 
well  be  urged.  But  those  who  have  been  taking  unfair 
advantage  of  the  generous  provisions  of  the  law,  in  some 
instances  for  many  years,  should  be  excepted;  and  if 
a  suitable  measure  that  will  not  injure  deserving 
locators  can  be  drafted,  the  claims  of  the  former  should 
be  declared  forfeited  and  the  ground  should  again  be 
opened  for  relocation. 


Chemical  Reactions 

And  Metallurgical  Advance 


Announcement,  by  some  of  our  contemporaries,  of  a 
new  copper  process  utilizing  iodine  has  led  to  inquiries 
and  misunderstanding.  The  process  is  by  no  means  new. 
It  was  discussed  in  Engineering  and  Mining  Journal 
several  years  ago,  as  a  cyclic  method  involving  (1) 
formation  of  copper  iodide  from  leach  solution,  (2)  re¬ 
covery  of  the  copper  and  the  acid,  (3)  return  of  the 
iodine  to  the  precipitating  circuit  and  the  acid  to  the 
leaching  circuit.  A  pilot  plant  was  operated  in  Santiago 
de  Chile,  using  the  only  available  commercial  iodine — a 
superfine  product  the  expense  of  which  has  done  much 
to  hinder  research  on  the  increased  use  of  iodine  by  the 
technical  industries.  Chemical  Age,  in  its  issue  of  Feb¬ 
ruary  11,  1933,  states  that  “The  principal  advantage  of 
the  process  consists  in  the  possibility  of  applying  it,  at  a 
minimum  cost,  on  all  the  ores  of  copper,  even  on  those 
which  require  a  large  amount  of  sulphuric  acid,  as  the 
process  liberates  a  large  amount  of  this  acid  during  the 
precipitation  of  the  cuprous  iodide.” 

All  ores  of  copper  are  not  treated  or  treatable  by 
sulphuric  acid,  and  confusion  is  caused  by  an  inference 
to  the  contrary.  The  iodine  method  of  recovering  copper 
from  leach  solutions  has  possibilities;  but  the  publicity 
in  regard  to  the  recommendation  made  a  few  years  ago 
that  iodine  in  iodized  liquors  be  made  to  perform  a  useful 
purpose,  instead  of  permitting  it  to  be  merely  destructive 
to  equipment,  has  proved  suggestive  in  another  direction. 
The  complications  caused  by  the  fact  that  union  of  copper 
with  iodine  may  result  in  two  compounds — a  cuprous 
iodide  and  a  cupric  iodate — and  the  limitations  in  the 
known  art  of  separating  the  two  elements  from  such  com¬ 
pounds,  led  to  the  substitution  of  silver  for  copoer  in  a 
process  for  the  recovery  of  iodine — with  which  it  forms 
only  one  compound — from  oil-well  brine,  the  technical 
and  commercial  success  of  which  has  been  demonstrated 
in  California. 
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Fig.  2 — Pontoon 
gravel-  pumping 
equipment 


ing  only  in  special  details.  The  gravel- 
pump  impeller  is  made  wider  than  its 
water  counterpart,  and  the  space  be¬ 
tween  the  impeller  blades  and  casing  is 
greater.  This  space,  or  whirlpool  cham¬ 
ber,  is  a  factor  in  gravel-pump  design 
that  influences  performance.  Impeller 
blades  are  set  at  typical  curves  or  size,  although  pumps  of  the  same  size 
angles,  calculated  from  data  that  give  differ  in  essential  details, 

maximum  efficiency.  These  curves.  The  principal  types  of  gravel  pumps 
which  vary  according  to  the  size  of  the  comprise  ( 1 )  pumps  having  a  remov- 
pump,  are  calculated  from  the  peripheral  ‘ible  manganese  liner  that  fits  inside  the 
speed  of  the  tops  of  the  impeller  blades  pump  casing  and  protects  it  from  wear ; 
and  the  velocity  of  the  pulp  mixture  rel-  the  casing  coyer  or 
ative  to  that  speed.  Adjustment  is  pos-  by  a  liner,  similarly  fixed  to  it 


boxes  or  washing  plants  at  some  higher 
elevation.  In  the  same  manner,  swamps 
are  successfully  reclaimed  or  the 
swampy  ground  is  removed  by  the  use  of 
such  pumps.  Three  methods  of  apply¬ 
ing  the  gravel  pump  as  a  pumping  unit 
door  is  protected  in  placer-mining  operations  will  be 
the  described: 

sible  on  some  makes  of  pumps  by  insert-  impeller  is  fitted  with  adjustable  or  re-  1.  IVhere  the  pump  is  erected  on  the 
ing  wedges  under  each  blade  or  shoe,  newable  shoes  or  blades ;  and  (2)  pumps  bedrock  of  a  deposit  or  at  the  lowest 

to  create  a  curve  giving  a  higher  or  that  have  no  liners  but  are  constructed  level  of  the  ground  being  worked,  dr- 

lower  speed  according  to  the  head  to  with  an  extra-heavy  manganese  casing ;  livering  the  broken  ground  from  a  sump 
which  it  is  desired  to  pump.  The  ad-  impellers  are  cast  in  one  piece  with  fixed  to  a  higher  elevation.  In  placer  mining 
vantages  gained  by  altering  the  setting  blades.  In  most  other  details  all  pumps  the  pump  must  be  erected  at  the  lowest 
in  this  way  are  usually  achieved  at  the  resemble  one  another.  The  great  dif-  convenient  position  with  regard  to  the 
cost  of  disadvantages  in  running  con-  ference  in  the  types  mentioned  in  the  average  working  level  of  the  paddock, 
ditions.  If  the  wedges  are  not  made  foregoing  is  reflected  in  initial  and  in  and  also  in  a  position  against  the  sump, 
exactly  uniform,  and  if  each  is  not  of  maintenance  costs  more  than  in  work  which  is  excavated  so  that  ground 

the  same  weight,  the  result  is  likely  to  performed,  which,  except  for  variations  sluices  can  be  easily  graded  to  allow  the 

be  unsatisfactory.  in  different  makes,  is  much  the  same  for  material  to  gravitate  from  the  working 

Makers  of  pumps  have  given  much  varying  heads.  The  effect  of  local  con-  faces.  To  insure  a  good  site  for  the 

thought  to  the  all-important  question  of  ditions  and  the  nature  of  the  ground  sump,  and  therefore  for  the  pump,  in 
blade  setting,  pump  speed  and  other  fac-  being  handled  have  a  bearing  on  pump  the  initial  layout  of  a  gravel-pumping 
tors  such  as  the  ratio  of  diameter  to  performance.  Variation  in  total  lift  has  plant,  a  contour  plan  of  the  bedrock  ele- 
width  of  impeller,  which  also  has  an  a  greater  effect  on  pumping  efficiency  vations  of  a  deposit  is  essential.  The 

important  bearing  on  pump  efficiency,  than  is  immediately  shown  in  capacity  sump  and  pump  site  is  also  placed,  if 

Greater  speeds  are  made  possible  by  re-  output.  possible,  in  a  central  position  in  rela- 

ducing  this  ratio.  Although  greater  lifts  Fig-  1  illustrates  capacity  specifica-  tion  to  the  general  shape,  in  plan,  of  the 
are  thus  made  feasible,  the  advantage  is  tions  of  pumps  of  three  different  sizes,  ground  being  worked.  Broken  ground 
offset  by  reduced  pump  capacity.  working  under  similar  conditions.  The  and  water  may  thus  be  led  radially  from 

Gravel  pumps  are  usually  made  in  ratio  of  water  to  gravel  varies,  as  shown  working  faces  in  every  direction,  and 
the  following  four  sizes  of  suction-pipe  in  the  graph,  as  the  quantity  of  gravel  the  number  of  pumps  to  be  moved  in  a 
diameter:  6,  8,  10,  and  12  in.  They  delivered  varies  according  to  the  head  deposit  reduced  to  a  minimum, 
are  generally  signified  only  by  their  or  to  the  speed  of  the  pump.  Similarly,  2.  IVhere  a  pump  is  erected  on  a 

the  consistence  of  the  pulp  mixture  pontoon  in  swampy  ground  or  in  river- 
affects  the  quantity  pumped  and  the  channel  placer  deposits.  This  method 
rate  of  pumping.  of  working  is  not  the  same  as  the  sys- 

Greater  capacity  is  obtained  with  the  tern  of  cutter  dredging.  The  latter  plant 
least  possible  lift  or  head.  The  stated  is  a  unit  that  operates  afloat,  the  ground 
speed  of  a  pump  will  give  the  specified  being  excavated  by  a  specially  designed 
efficiency.  Increased  speed,  however,  cutter,  working  under  water,  which  de- 
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FI*.  3 — Erecting: 
a  dlesel-operated 
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plant  In  Nigeria; 
bedplate  In  posi¬ 
tion  at  bottom 
left-hand  corner 


round  at  regular  intervals,  thereby 
equalizing  the  abrasive  action  of  the 
gravel.  Friction  and  slip  in  a  long  de¬ 
livery  line  have  an  adverse  effect  on  the 
efficiency  of  a  pump  and  must  be  allowed 
for  in  the  lift. 

Gravel  pumps  are  successfully  utilized 
in  river-bed  deposits  and  in  swampy 
ground,  and  under  such  circumstances 
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replaced  by  electric  power  froiii  the 
Kurra  Falls  hydro-electric  plant.  High 
costs  in  these  examples  are  also  ac¬ 
counted  for  by  the  item  “white  super¬ 
vision.”  Salaries  of  white  pump  oper¬ 
ators,  at  that  time,  averaged  as  much 
as  £70  per  month,  20  per  cent  of  which 
total  was  a  suspense  charge  to  cover  the 
cost  of  transporting  the  men  to  the 
country  and  back  to  England  on  the 
completion  of  their  contracts. 

1.  Ground  sluicing :  Where  water  can 
be  brought  over  the  top  or  along  the 
face  of  the  gravels  being  excavated,  the 
ground,  if  of  moderate  hardness,  can  be 
easily  and  cheaply  broken.  Sluices  are 
cut  in  the  bedrock  to  lead  the  broken 
gravel  to  the  pump  sump.  The  follow¬ 
ing  is  a  typical  example  of  gravel  pump¬ 
ing  costs  in  pence  per  cubic  yard  under 
these  conditions:  native  wages  (includ¬ 
ing  breaking  ground),  2.20;  white 
supervision,  2.21 ;  stores,  renewals,  and 
maintenance,  1.47;  fuel  (coal),  3.10; 
other  charges,  0.86 ;  total,  9.73  pence  per 
cubic  yard. 

2.  Shoveling  in:  Where  water  can¬ 
not  be  brought  over  the  ground,  or 
where  the  depth  of  gravel  is  too  great 
to  admit  of  ground  sluicing  methods, 
hand  excavating  is  employed  and  the 
broken  ground  shoveled  into  sluices,  by 
means  of  which  it  is  conveyed  to  the 
pump.  The  cost  of  breaking  ground 
by  this  method  in  Nigeria  varies  from  3 
to  lOd.  per  cubic  yard,  depending  on  the 
distance  the  ground  must  be  shoveled 
to  the  sluice.  The  following  is  a  fair 
example  of  gravel  pumping  costs,  in 
pence  per  cubic  yard,  when  working  by 
these  methods :  native  wages,  including 
breaking  ground,  6.91 ;  white  super¬ 
vision,  2.60;  stores,  including  main¬ 
tenance,  1.75;  fuel  (coal),  3.54;  other 
charges,  0.65 ;  total,  1 5.45  pence  per 
cubic  yard. 

3.  Breaking  and  tramming  ground  by 
hand:  The  following  costs,  also  in  pence 
per  cubic  yard,  are  typical  of  an  opera¬ 
tion  where  a  gravel  pump  was  handling 
ground  broken  and  trammed  to  the 
pump  by  hand:  native  wages  (breaking 
and  tramming  ground),  9.96;  white 
supervision,  2.76;  stores,  including 
maintenance,  1.87;  fuel,  3.60;  other 
charges,  0.85 ;  total,  19.04  pence  per 
cubic  yard. 

4.  Hydraulicking :  Breaking  ground 
by  this  method  compares  favorably  with 
the  lowest  working-cost  methods,  such 
as  ground  sluicing,  but  the  initial  cost 
of  a  hydraulic  installation,  together 
with  gravel  pumps,  makes  a  high  total 
cost;  also,  the  large  outputs  are  be¬ 
yond  the  capacity  of  any  reasonable 
pumping  equipment,  except  when  ap¬ 
plied  to  large-scale,  long-life  workings 
yielding  a  substantial  return. 

Pumping  water  to  monitors  for  hy¬ 
draulicking  has  been  tried,  but  as  this 
operation  in  itself  is  costly,  the  richest 
ground  could  probably  be  exploited  prof¬ 
itably  by  gravel  pumps  as  well.  The 
advantage  claimed  for  this  method  of 
working  is  that  the  water  used  in  the 


Table  I — Yardage  Costs  With  8-in.  Steam-driven  Alluvial  Pump 


Native  wages,  crew . 

Breaking  and  hauling  ground 

Sluicing . 

Lubricating  oil . 

Fuel  (coal) . 

Renewals  and  maintenance. 

White  supervision . 

Overhead . 

Lighting . 

Totals . 

Cubic  yards . 


Total  head,  65  ft.  Average  suctional  lift.  1 2  ft. 


Jan. 

Feb. 

- Co 

March 

fit  per  C 
April 

)ubic  Ya 
May 

^rd.  Peril 
June 

ce  — 

July 

Aur. 

- -  .Average 

Sept.  Cost 

1.28 

1.96 

0.48 

1.65 

1.49 

1.14 

0.79 

2. 19 

0.97 

1.32 

5.03 

3.72 

5.31 

5.36 

7.79 

8.56 

10.03 

10.08 

5.39 

6.80 

0.56 

1.45 

0.25 

0.68 

1.09 

2.17 

1.51 

1.80 

1.15 

1.19 

0.79 

1.66 

0.53 

0.45 

1.09 

0.96 

0.78 

0.70 

0.79 

0.86 

3.46 

6.69 

4.59 

7.39 

7.38 

5.76 

3.20 

2.70 

4.36 

5.05 

2.29 

1.70 

0.79 

0.56 

0.68 

2.91 

1.35 

0.85 

2.32 

1.50 

4.50 

3.52 

5.73 

6.06 

5.21 

4.86 

5. 10 

4.79 

6.51 

5.14 

1.30 

1.33 

1.56 

1.28 

1.67 

1.50 

1.51 

1.36 

1.85 

1.48 

0.52 

0.32 

1.61 

0.47 

0.36 

0.78 

0.78 

0.58 

0.51 

19.21 

22.55 

19.56 

25.04 

26.87 

28.22 

25.05 

25.25 

23.86 

23.95 

1,272 

5,737 

6,133 

7,500 

3,419 

4.245 

5,007 

2,421 

5,112 

4.538 

monitors  can  be  circulated  and  re-used. 

In  parts  of  Nigeria  a  scarcity  of 
water  occurs  at  certain  times  of  the 
year.  Under  such  conditions  the  gravel 
pump  again  asserts  its  superiority  over 
other  types  of  plant,  by  its  ability  to 
circulate  the  water  used  for  sluicing 
purposes.  Only  sufficient  make-up 
water  to  counterbalance  the  loss  in  evap¬ 
oration  and  absorption  is  added.  A  con¬ 
venient  form  of  working  under  these 
conditions  is  sometimes  employed  by 
damming  off  a  part  of  a  worked-out 
paddock,  to  be  used  as  a  circulating  dam, 
into  which  the  water  from  the  pump 
( after  passing  through  the  sluice  boxes) 
is  returned  with  a  proportion  of  the 
tailing.  The  dam  is  made  of  a  size  to 
accommodate  sufficient  water  and  tailing 
for  the  dry  season,  or  the  period  dur¬ 
ing  which  water  must  be  circulated. 
During  the  wet  season,  when  a  sufficient 
.supply  of  water  is  available  from  some 
other  source,  a  further  section  of  the 
worked-out  ground  is  dammed  off  in 
readiness  for  the  next  circulating  dam. 
This  method  of  working  has  the  added 
advantage  of  disposing  of  tailing  at  a 
minimum  cost — an  important  factor 
when  working  deposits  in  a  flat  country, 
where  lack  of  tailing  room  and  water 
make  this  problem  serious. 

Table  I  is  a  record  of  the  perform¬ 
ance  of  a  gravel  pumping  plant  working 
in  one  position  over  nine  months.  The 
pump,  an  8-in.  alluvial,  driven  by  a 
9()-hp.  Marshall  portable  steam  engine, 
delivered  to  a  total  head  of  65  ft.  with 
an  average  suctional  lift  of  12  ft. 
Notice  that  the  cost  of  breaking  ground 
is  the  highest  item  in  the  detailed  costs. 
The  variation  in  this  item  is  explained 
by  the  length  of  haul,  which  varied  from 
50  to  750  ft.  from  the  working  face  to 
the  pump.  All  drainage  charges  in  con¬ 
nection  with  pumping  surplus  water 
from  the  paddock  are  included  in  the 
total  costs;  the  high  cost  of  coal  and 
•white  supervision  has  already  been  ex¬ 
plained. 

The  gravel  pump,  as  a  working  ma¬ 
chine,  is  said  to  be  inefficient,  but  this 
may  usually  be  traced  to  carelessness 
in  set-up  and  layout  of  the  plant,  and 
to  slackness  in  running.  Some  of  the 
reasons  for  inefficient  working  will  be 
discussed. 

To  avoid  difficult  starting,  and  to  in¬ 
sure  maximum  efficiency  of  a  pump,  a 
low  suctional  lift  is  essential,  for  no 
pump  will  pick  up  gravel  the  same 
height  that  it  will  water.  The  pump 


should  be  set  up  at  the  lowest  level  con¬ 
sistent  with  safety,  and  as  near  as  possi¬ 
ble  to  the  edge  of  the  sump.  Capacity 
of  a  sump  should  be  attained  by  in¬ 
creasing  area  rather  than  by  increasing 
depth.  Suction  pipes  may  be  of  any 
desired  length,  but  except  for  the  neces¬ 
sary  bend  into  the  pump,  they  should  be 
without  such  obstructions,  so  as  to  re¬ 
duce  friction  to  a  minimum. 

In  belt-driven  pumps,  the  engine 
should  be  erected  at  a  higher  elevation 
than  the  pump,  so  as  to  obviate  the 
danger  of  flooding.  A  long  belt  drive 
is  more  effective  than  a  short  one.  re¬ 
sulting  as  it  does  in  more  flexible  and 
elastic  driving.  Belt  slip  may  l)e  elimi¬ 
nated  and  driving  efficiency  increased 
by  covering  the  pump  belt  pulley  with  a 
length  of  Balata-type  belting  equal  to 
the  circumference  of  the  pulley  and  of 
the  same  width.  The  pulley  face  is 
drilled  with  conveniently  spaced  to 
|-in.  holes,  and  the  belt  is  riveted  on  by 
means  of  brass  countersunk  bolts,  such 
as  are  often  used  on  brake  bands. 

Motive  power  for  gravel  pumping 
may  be  electric,  diesel,  or  steam,  direct 
coupled  or  belt  driven.  Pump  speeds  for 
given  heads  and  the  necessary  horse¬ 
power  for  three  pumps  of  different  sizes, 
working  under  Nigerian  conditions,  are 
shown  in  Fig.  4. 

A  straightforward  layout  and  a  good 
practical  set-up  goes  a  long  way  toward 
avoiding  unsatisfactory  working  condi¬ 
tions  in  gravel-pumping  plants.  By 
organizing  systematic  running,  with  a 
careful  record  kept  of  all  running  opera¬ 
tions,  efficient  and  successful  working  is 
achieved. 

Trustworthy  figures  governing  gravel- 
pump  performance  are  uncommon,  gen¬ 
erally  because  detailed  records  are  not 
always  kept.  This  is  unfortunate.  Most 
of  the  material  here  presented  is  from 
the  records  of  the  daily  log  sheets  kept 
on  gravel-pumping  plants.  Table  I  is  a 
monthly  summary  of  daily  log  sheets, 
from  which  only  the  operator’s  remarks 
have  been  omitted.  The  data  concern  a 
10-in.  gravel  pump  driven  by  a  90-hp. 
Ruston-Hornsby  portable  engine,  which 
was  pumping  against  a  total  head  of  79 
ft.,  with  a  total  length  of  delivery  of 
90  deg.  inclined  at  an  angle  of  70  deg. 
from  the  horizontal.  When  working  on 
wash  (gravel),  the  pump  delivered  to 
sluice  boxes;  but  when  pumping  water 
when  the  paddock  required  draining  the 
delivery  line  was  extended  for  about  20 
ft.,  to  carry  the  water  clear  of  the  head 
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of  the  sluice  boxes.  The  details  are 
representative  and  typical  of  a  gravel¬ 
pumping  plant  and  its  performance  at 
that  time,  although  this  report  deals  only 
with  a  nineteen-day  working  month, 
caused  by  the  spasmodic  supply  of  wash 
to  the  pump. 

In  common  with  any  other  plant  de¬ 
pendent  on  some  other  unit  for  syn¬ 
chronous  running,  the  capacity  of  a 
gravel  pump,  up  to  a  point,  is  measured 
by  the  rate  at  which  the  broken  ground 
can  be  delivered  to  the  sump.  The  stop¬ 
page  time,  which  represents  33  per  cent 
of  the  total,  includes  many  periods  when 
the  pump  was  waiting  for  wash,  but 
also  includes  time  spent  in  oiling  and 
for  repairs.  One  of  the  most  insig¬ 
nificant  operations,  a  cause  of  much  loss 
of  time  in  this  work,  is  the  process  of 
starting  up  the  plant  after  a  stoppage 
or  shutdown.  This  item,  not  always 
recorded,  is  often  responsible  for  a  great 
(leal  of  delay,  the  amount  depending  on 
the  methods  of  priming  and  starting 
employed.  The  process  of  priming  the 
pump  would  seem  to  be  the  main  cause 
of  the  trouble.  On  steam-driven  plants, 
priming  by  ejector  has  not  been  found 
entirely  satisfactory,  because  of  waste 
of  steam.  On  low-powered  plants  steam 
pressure  is  reduced  when  it  is  most 
needed.  An  air-tight  delivery  line  with 
an  air-tight  valve  in  it,  besides  an  air¬ 
tight  foot  valve,  causes  complications 
that  require  much  attention.  The  quick¬ 
est  anci  most  satisfactory  methoci  has 
been  found  to  be  the  ordinary  common 
one  of  filling  the  suction  and  the  pump 
with  water,  allowing  the  complete  es¬ 
cape  of  air  by  opening  the  petcocks  on 
the  suction  pipe  and  pump.  Water  re¬ 
quired  for  this  purpose  may  gravitate 
from  a  storage  at  a  higher  elevation 
than  the  pump;  or  it  may,  as  is  usual, 
be  supplied  under  pressure  from  a 
service  pump,  which,  on  starting  the 
pump,  is  switched  over  to  its  normal 
duty  of  supplying  the  water  seal  at  the 
stuffing-box  packing  around  the  impeller 
shaft.  A  specially  designed  foot  valve 
for  the  suction,  easily  operated  by  hand, 
has  been  found  a  valuable  adjunct.  I 
described  this  in  Engineering  and  Min¬ 
ing  Journal  of  January,  1933. 

Upkeep  costs  of  gravel-pumping 
plants  described  in  these  notes  are  in¬ 
cluded  under  the  item  “renewals  and 
stores’’  in  the  cost  examples  given. 
Unit  cost  is  fairly  representative  of  the 
upkeep  on  different  types  and  sizes  ofx 
pumps  dealing  with  the  hard  cemented 
gravels  encountered  in  the  Nigerian 
deep  placer  deposits. 

^  Makers  continue  to  give  serious  con¬ 
sideration  to  constructional  details,  and 
especially  to  the  question  of  the  reduc¬ 
tion  of  friction  and  the  consequent  wear 
on  the  internal  surfaces  of  gravel  pumps, 
such  as  covers  or  doors,  throat  and  im¬ 
pellers,  liners  and  casings.  The  exces¬ 
sive  wear  on  gravel  pumps  before  the 
introduction  of  manganese-steel  wear¬ 
ing  parts  was  responsible  to  a  great  ex¬ 
tent  for  the  popular  prejudice  against 


Table  II — Gravel  Pump  Report 

Area  of  paddock .  Unit  lO-in.  pump 

Plan  No .  Month  Nov.,  1930 

Hours  run: 

Pumping  wash .  216] 

Sluicing  boxes . 

Drainage . 86  f  Total  480 

Stoppage .  162  J 

Fuel  (coal) . .  60  T.  6  cwt.  Ground,  depth ....  7  ft. 

Oil . 145  gal.  Ground,  value. .  10. 1 2  lb. 

Cubic  yards  pumped,  9090  70%  Sn . 92040  lb. 

Name  of  pump  man . 


. - Costa - s 

Pence 

Total  Per 
£  s  d.  Cu.Yd. 


Pump  staff  (natives) . 

Machine  shop . 

83.11. 

0 

2.21 

14.11. 

9 

0.39 

Breaking  ground . 

..  153.  1. 

3 

4.04 

Sluicing  and  washing  tin. . . . 

53.10. 

6 

1.40 

Lubricating  oil . 

38.10. 

6 

1.02 

Coal . . . 

..  143.  4. 

10 

3.79 

White  supervision . 

..  131,17. 

11 

3.47 

Stores  and  renewals . 

51.10. 

11 

1.36 

Management  and  rents . 

40.11, 

0 

1.07 

Totals . 

..  877.14. 

11 

18.75 

them.  The  use  of  hard  steel  has  mate¬ 
rially  reduced  costs  under  this  item.  The 


Most  types  of  pass  gates  have  to 
be  raised  clear  of  the  flow  of  ore, 
and  then  closed  down  to  the  floor  of  the 
chute.  The  friction  involved  necessi¬ 
tates  the  application  of  considerable 
power,  usually  applied  from  an  air- 
operated  piston.  This  disadvantage  is 
avoided  in  a  gate  developed  by  D.  L. 
Cramp,  mechanical  superintendent  of  the 
Lake  Shore  Mines,  patents  for  which 
have  been  granted  or  are  pending  in  all 
mining  countries.  The  device  has  been 
in  successful  use  at  the  Lake  Shore  for 
a  leng^th  of  time  sufficient  to  demonstrate 
its  practicability  and  to  prove  its  ad¬ 
vantages.  It  consists  essentially  of  a 
series  of  heavy  chains,  as  illustrated 
herewith,  each  attached  to  a  steel  ball, 
which  in  turn  is  connected  by  a  small 
chain  to  a  steel  cross  member  that  can 
be  raised  or  lowered  by  hand  winch  and 
cable.  The  hazards  incidental  to  car 
loading  and  general  mine-ore  handling 
are  greatly  reduced  by  its  use.  Ore 
that  is  “hung  up’’  may  be  poked  by  a 
bar  passed  between  the  chains  while  the 
gate  is  in  a  closed  position,  and  the  dis¬ 
lodged  rock  prevented  from  spilling 
promiscuously  and  injuring  the  operator 


most  recent  suggestion  is  to  line  with 
rubber  the  wearing  parts  subjected  to 
abrasion.  The  use  of  rubber  linings 
would  also  facilitate  the  operation  of 
replacing  worn  parts,  which  is  often  the 
cause  of  serious  delay. 

Excessive  wear  in  pumping  plants  is 
sometimes  caused  by  forcing  a  pump  to 
run  over  stated  speeds  in  an  attempt  to 
deliver  above  the  given  head.  Besides 
the  wear  and  low  capacity  resulting 
from  this  practice,  the  pump  is  likely  to 
take  air  and  “sand-up”  by  losing  the 
water,  necessitating  continual  restart¬ 
ing,  with  attendant  loss  of  pumping  time. 

In  the  ground  dealt  with  the  general 
type  of  pump  elevated  45,200  cu.yd.  of 
gravel  before  requiring  a  new  liner  or 
casing  or  other  important  wearing  part. 
To  accomplish  this,  a  regular  weekly 
overhaul  was  necessary  to  maintain  the 
pump  in  perfect  adjustment  and  in  satis¬ 
factory  running  order. 


Motor  Bearing  Puller 

Removing  motor  bearings  with 
unsuitable  tools  causes  waste  of 
time  and  damage  to  the  bearing  shells, 
writes  J.  L.  Anderson,  machine  shop 
foreman  at  the  plant  of  Pennsylvania- 
Dixie  Cement  Corporation,  Clinchfied, 
Ga.  This  can  be  effectively  overcome 
by  the  use  of  the  simple  puller  shown. 
It  consists  essentially  of  a  tension  bolt; 
two  semi-circular,  flanged  steel  seg¬ 
ments;  and  a  mild-steel  spacer  or  sup¬ 
port,  made  from  a  short  length  of  pipe. 
The  method  of  operation  is  simple : 
The  two  steel  segments  and  the  tension 
bolt  are  successively  inserted  into  the 
bearing  bore,  and  the  support  is  ad¬ 
justed  by  advancing  the  nut  of  the 
tension  bolt  to  the  close  end  of  the 
support.  Pressure  exerted  by  addi¬ 
tional  turns  of  the  nut  will  gradually 
detach  the  bearing  from  the  motor  bell. 


Novel  Ore-Pass  Gate 
Has  Safety  and  Efficiency  Features 
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Amalgamation-Flotation 
of  Gold  Ore 

Stewart  Campbell 


Mill,  with  track  to  No.  9  tunnel 


The  Atlanta  lode  of  the  Boise-Roch- 
ester  mine  of  the  St.  Joseph  Lead  Com¬ 
pany,  at  Atlanta,  Idaho,  is  a  shear  zone 
varying  in  width  from  50  to  120  ft.  It 
starts  at  Montezuma  Gulch — a  fault 
contact  of  two  granites  of  entirely  sepa¬ 
rate  ages — and  strikes  S.  70  deg.  W. 
with  a  lineal  extent  of  about  2i  miles  to 
the  Yuba  River,  where  it  ends  on  an¬ 
other  fault  contact  of  two  different 
granites.  The  lode  is  wholly  confined 
to  the  older  rock,  and  does  not  enter 
the  younger  at  either  end.  Going  west 
from  the  east  end  for  3,000  ft.,  it  dips 
73  deg.  N.  Then  the  dip  begins  to 
change  to  the  vertical,  through  which 
it  continues  to  a  final  dip  of  75  deg.  S. 

The  matrix  consists  of  unreplaced 
granite,  quartz,  calcite,  and  possibly 
barite.  The  valuable  metal  content  of 
the  ore  is  gold,  most  of  which  is  associ¬ 
ated  with  arsenopyrite  and  argentite. 
Pyrite  is  present  in  abundance,  and  as¬ 
says  of  the  concentrate  show  the  pres¬ 
ence  of  lead,  copper,  bismuth,  and  an¬ 
timony  minerals  in  small  quantities. 
The  pyrite,  which  is  barren,  occurs 
mostly  as  cubical  disseminations  in  the 
matrix.  Gold  occurs  as  particles,  vary¬ 
ing  from  coarse  to  fine,  scattered 
through  a  dense  black  groundmass. 
The  gold  is  seldom  visible  to  the  naked 
eye,  although  occasionally  bunches  of 
high-grade  ore  are  encountered  in 
which  it  can  be  seen  in  streaks  more 
than  'fs  in.  thick.  Seventy  per  cent  is 
recovered  as  bullion,  the  remainder  in 
the  concentrate. 

On  the  Atlanta  property  the  ore  oc¬ 
curs  as  lenses  varying  from  4  to  12  ft. 
wide,  generally  near  the  center  of  the 
lode  and  dipping  toward  the  footwall 
but  never  reaching  it.  No  line  of 
demarcation  can  be  traced  between  ore 
and  waste,  and  all  mining  is  done  to 
produce  a  mill  feed  averaging  i  oz. 
gold,  as  economic  conditions  do  not  per¬ 
mit  mining  it  to  a  lower  gold  content. 
The  General  Pettit  oreshoot  has  been 
continuous  from  the  surface  to  No.  6 
tunnel,  a  vertical  distance  of  more  than 
800  ft.  No.  9  tunnel  has  not  been  suf¬ 
ficiently  advanced  to  intersect  it,  and 
mining  has  not  progressed  far  enough 


Mine  camp.  Mount  Greylock  in  distance 


An  account  of  metallurgical  op¬ 
erations  at  the  Boise-Rochester 
mill  of  the  St.  Joseph  Lead  Com¬ 
pany,  on  a  property  in  Idaho  that 
would  be  isolated  by  the  snow 
during  the  winter  months  but  for 
an  airplane  service  from  Boise — 
the  first  established  by  the  United 
States  Post  Office  Department  to 
an  isolated  mining  camp.  The 
airplanes  used  have  a  carrying 
capacity  of  1,675  lb.,  and  have 
in  emergency  transported  ma¬ 
chinery  repair  parts  weighing 
over  800  lb.  They  supply  the 
camp  with  perishable  food  dur¬ 
ing  the  winter,  but  the  concen¬ 
trate  produced  in  the  mill  is  held 
for  shipment  when  the  roads  are 
again  open  in  the  spring.  The 
foregoing  details,  and  the  data 
on  metallurgical  practice,  are  ab¬ 
stracted  from  Mr.  Campbell’s  re¬ 
port  to  the  Governor  of  Idaho 
on  the  progress  of  the  mining  in¬ 
dustry  of  that  State  during  1922. 


to  prove  the  extent  of  two  other  ore- 
shoots,  mentioned  later. 

In  the  lode  the  ground  is  exceedingly 
heavy  and  swells  so  rapidly  that  to 
keep  an  entry  open  for  any  length  of 
time  is  almost  impossible.  In  conse¬ 
quence,  all  permanent  tunnels  and  raises 
are  driven  in  the  hanging  wall,  and  all 
stopes  are  kept  filled  to  the  working 
face. 

The  ore  is  transported  from  the  mine 
(No.  9  tunnel)  by  a  H-ton  Mancha 
storage-battery  locomotive,  and  deliv¬ 
ered  into  an  850-ton  crude-ore  bin, 
from  which  it  is  drawn  by  a  Stephens- 
Adamson  feeder,  equipped  with  a  30-in. 
electromagnet,  into  a  24x1 4-in.  Blake 
crusher,  which  reduces  it  to  pass  a 
li-in.  ring.  The  crusher  discharges  di¬ 
rectly  into  a  set  of  gear-driven  crushing 
rolls.  36x14  in.,  which  are  gaged  to 
grind  to  i  in.  These  rolls  discharge 
into  a  32-ft.  bucket  elevator,  with 
12x  16-in.  buckets,  spaced  2  ft.  apart, 
which  discharges  onto  a  St.  Joe  vi¬ 


brating  screen  equipped  with  ^-in.  mesh 
screen.  Oversize  from  this  screen  goes 
to  a  second  and  similar  set  of  crushing 
rolls,  which  discharge  into  the  elevator; 
undersize  goes  directly  into  a  600-ton 
fine-ore  bin.  The  crusher  is  driven  by 
a  100-hp.  motor,  belt  connected  with  line 
shafts  and  pulleys. 

The  fine-ore  bin  is  provided  with 
three  gates  on  the  lower  side  and  a 
fourth  or  central  gate  in  the  center 
of  the  bottom.  Each  gate  is  equipped 
with  an  18-in.  belt  feeder,  which  dis¬ 
charges  onto  a  main  belt  feeder,  which 
in  turn  discharges  into  a  gear-driven 
Geary  sampler.  After  it  passes  the 
sampler,  soda  ash  in  a  ratio  of  2  to 
3i  lb.  per  ton  of  ore,  and  water  to  give 
a  pulp  density  of  about  20  per  cent 
solids,  are  added  to  the  feed,  which  then 
passes  directly  into  a  4xl0-ft.  Mara¬ 
thon  rod  mill,  where  it  is  ground  to 
30  mesh.  Equal  weights  of  3-  and  4-in. 
drop-forged  steel  balls  are  used,  and  a 
total  ball  load  of  about  16,000  lb.  is 
maintained. 

Screening  is  done  by  an  18x36-in. 
conical  screen  attached  to  the  discharge 
end  of  the  mill  and  integral  with  it. 
The  undersize  is  distributed  through 
launders  to  the  amalgamation  circuit. 
After  passing  over  the  plates,  it  joins 
the  oversize  in  a  launder  that  carries 
both  products  to  a  No.  66  Marcy  ball 
mill,  operating  in  closed  circuit  with 
a  30-in.x6-ft.  Dorr  duplex  classifier, 
grinding  to  80  per  cent  minus  200  mesh. 
Approximately  equal  weights  of  2^-  and 
3-in.  drop-forged  steel  balls  are  used, 
/and  a  total  ball  load  of  about  9,000  lb. 
is  maintained.  Total  ball  consumption 
for  both  mills  averages  3i  lb.  per  ton 
of  ore  ground.  Both  mills  are  driven 
by  a  single  240-hp.  motor  with  Tex- 
rope  drive,  and  the  classifier  is  driven 
by  an  individual  10-hp.  motor. 

Overflow  from  the  Dorr  classifier, 
averaging  20  to  23  per  cent  solids, 
passes  directly  to  the  intake  of  a  3-in. 
Wilfley  pump.  This  discharges  into  the 
intake  of  another,  similar  pump,  which 
discharges  into  the  rougher  cell. 
Reagents,  which  are  added  by  means  of 
Denver  wet-reagent  feeders,  are  fed  into 
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the  intake  of  the  second  pump.  Each 
pump  is  driven  by  a  direct-connected, 
10-hp.  motor. 

The  rougher  cell  is  a  40-ft.  St.  Joe 
flotation  machine  equipped  with  38  drop 
pipes.  Tailing  from  this  machine  goes 
to  waste,  and  the  overflow  into  launders 
and  thence  to  the  cleaner  cell — a  4-ft. 
St.  Joe  machine  with  five  drop  pipes. 
Tailing  from  this  machine  is  returned 
to  the  rougher  cell,  and  the  overflow 
goes  into  the  launders,  where  additional 
reagents  may  or  may  not  be  added,  and 
thence  to  the  recleaner  cell — a  2-ft.  St. 
Joe  machine  with  three  drop  pipes. 
Tailing  from  this  machine  is  returned 
to  the  cleaner  cell,  and  the  overflow  is 
washed  down  a  launder  to  a  6-ft.  Amer¬ 
ican  filter. 

All  three  flotation  machines  are  set 
in  tandem,  and  the  air  is  delivered  to 
them  through  a  single  16-in.  header 
pipe,  from  which  it  is  taken  off  by  a^ 
3-in.  feeder  or  drop  pipes  drawn  down 
to  i-in.  vent  slots  at  the  lower  ends. 
A  centrifugal  blower,  with  a  rated  air 
pressure  of  |  lb.,  which  furnishes  the 
air  for  all  three  machines,  is  located 
at  the  head  end  of  the  rougher  cell.  It 
is  driven  by  a  27-hp.  motor. 

Cake  from  the  filter  falls  directly  onto 
a  hot  plate,  the  heat  for  which  is  de¬ 
rived  from  the  exhaust  of  the  diesel 
engine.  After  drying  it  is  shoveled 
into  sacks  for  shipment  to  the  smelter. 

Reagent  consumption  in  pounds  per 
ton  of  ore  milled  is  as  follows :  cresylic 
acid,  0.15  lb.;  pine  oil,  0.15  lb.; 
xanthate,  0.12  lb.;  potassium  cyanide, 
0.002  lb. 

All  amalgamation  is  done  on  outside 
stationary  plates.  The  pulp  passing  the 
screen  on  the  Marathon  mill  goes  to 
launders  that  distribute  it  to  three 
9  ft.-x42-in.  and  four  6  ft,-x42-in.  cop¬ 
per  plates,  set  at  an  inclination  of  3^  in. 
per  foot.  An  amalgam  trap,  consisting 
of  a  wooden  box  of  length  equal  to 
the  width  of  the  plates  and  of  a  depth 
of  8  in.,  is  attached  to  each  plate.  The 
pulp  flows  from  these  traps  into  a  gath¬ 
ering  launder,  where  it  joins  the  screen 
oversize  and  is  carried  into  the  classi¬ 
fier.  This  launder  is  equipped  with 
an  amalgam  trap,  consisting  of  a  wood 
box  12  in.  wide  by  2  ft.  long.  Total  plate 
area  is  178.5  sq.ft.,  which  gives  an  ap¬ 
proximate  average  of  1  sq.ft,  of  plate 
per  ton  of  ore  milled  per  day.  All  plates 
are  made  of  copper  and  weigh  about 
5  lb.  per  square  foot. 

The  plates  are  cleaned  and  dressed 
each  morning,  the  amalgam  being  re¬ 


moved  with  a  hard  rubber  scraper. 
After  scraping,  the  plates  are  scrubbed 
and  washed  with  a  whisk  broom  and 
a  weak  solution  of  lye.  This  operation 
is  then  similarly  followed  with  a  weak 
solution  of  sal  ammoniac,  after  which 
they  are  flushed  with  clean  water. 
Mercury  is  then  sprinkled  on  them  and 
rubbed  in  with  a  whisk  broom.  Follow¬ 
ing  the  application  of  the  mercury, 
small  chunks  of  clean  gold-amalgam  are 
added  and  thoroughly  rubbed  in  with 


a  whisk  broom.  The  plates  are  then 
ready  for  24  hours’  operation,  although 
occasionally  each  following  8-hr.  shift 
finds  it  necessary  to  dress  some  of  the 
plates.  Cleaning  and  conditioning  of 
the  plates  requires  about  li  hr.  The 
amalgam  is  ground  and  cleaned  in  a 
small  laboratory  ball  mill,  and  is  then 
ready  for  periodical  retorting  and  melt¬ 
ing.  After  melting  it  is  cast  into  bars 
and  shipped  to  the  United  States  Assay 
Office  at  Boise. 


After  the  mill  had  been  in  operation 
a  short  period  the  discovery  was  made 
that  a  large  percentage  of  coarse  gold 
was  accumulating  under  the  rakes  and 
in  the  trap  of  the  Dorr  classifier.  Elx- 
periments  proved  that  this  gold  should 
be  removed  twice  a  week.  So  the  mill 
is  shut  down  periodically  for  three- 
quarters  of  an  hour  and  the  classifier 
is  thoroughly  cleaned.  The  material  is 
then  passed  over  a  Wilfley  table,  which 
makes  three  products:  (1)  a  tailing,  re- 
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turned  to  the  classifier;  (2)  a  middling, 
which  is  sacked  for  shipment  to  the 
smelter;  and  (3)  a  concentrate,  which 
is  roasted  and  then  melted  into  bullion. 

Tailing  is  conveyed  in  a  launder  for 
500  ft.  from  the  mill,  and  dumped  into 
a  ditch  1,000  ft.  long,  which  leads  to 
three  impounding  ponds  built  in  tandem 
in  Montezuma  Gulch.  The  ditch  and 
ponds  are  so  arranged  that  but  one  pond 
at  a  time  is  in  use.  The  overflow  from 
these  ponds  goes  to  a  2,000-ft.  ditch, 
which  empties  into  a  settling  or  clari¬ 
fying  pond  with  an  area  of  about  300 
sq.yd.  On  leaving  this  pond  the  water 
is  almost  clear.  It  is  then  run  into 
Montezuma  Creek  and  finally  reaches 
the  Middle  Fork  of  the  Boise  River. 
The  impounding  dams  are  started  by 
laying  three  or  four  rows  of  logs,  tied 
together  by  cross  logs,  across  the  bot¬ 
tom  of  the  gulch.  When  these  are  filled, 
the  sand  is  then  shoveled  against  the 
top  log  and  carried  upward  in  alternate 
steps  with  a  batter  of  45  deg.  on  the 
down-hill  slope.  Each  dam  is  provided 
with  a  decanting  launder  at  the  top. 

Mill  and  power  plants  are  operated 
24  hr.  per  day.  Three  men  constitute  a 
shift  in  the  mill,  and  one  man  suffices 
to  a  shift  in  the  diesel-engine  plant, 
and  one  continuously  at  the  hydro-elec¬ 
tric  plant.  The  crusher  is  operated  two 
shifts  with  one  man  to  a  shift.  Addi¬ 
tional  men  on  day  shift  are :  mill  super¬ 
intendent,  bullion  clean-up  man,  rousta¬ 
bout,  mechanic,  and  a  man  on  the  tail¬ 
ing  ponds — nineteen  in  all. 


Airplane 

landing: 

fleld 

in  winter 


Table  I — Average  Assays  of  Mill  Feed  The  mine  is  operated  in  two  8-hr. 

and  Products  shifts,  with  40  men  to  a  shift.  Addi- 

Goid. Ounce*  Silver. Ounces  ^ional  men  On  day  shift  are:  one  elec- 
4iUf^ .  o.3»-  0.67  1.70  trician,  two  timber  framers,  two  black- 

lotation  heads. ..... .  1.2^  1.50  smiths.  One  warehouse  man,  and  one 

lotation concentrate..  20.00-25.00  100.00-123.00  i  i  .  t  i  .  •  . 

lotation  tailing .  0.03-  0.04  0.25-  0.35  truckdnver.  Other  employees  include 

'ons  milled  (average) .  1 80  per  24  hours  t^e  manager,  bookkeeper,  engineer  and 

latio  of  concentration .  90-120:1  assayer,  two  night  watchmen,  and 

S;:?!  boarding-house  help. 

Joid  recovered  by  amalgams-  The  bullion  averages  about  550  parts 

Joid  recovered  by  flotation.  gold,  443  parts  Silver,  and  7  parts  base 

.  metals.  Table  assay  of  average  flota¬ 
tion  concentrate  is  as  follows :  gold, 
22.50  oz. ;  silver,  112.50  oz. ;  lead,  0.30 
per  cent;  copper,  0.30  per  cent;  arsenic, 
6.0  per  cent;  iron,  38.0  per  cent; 
^  ^  insoluble,  8.5  per  cent;  bismuth,  trace; 

antimony,  trace;  moisture,  about  4  per 
cent. 


Servicing  Hoisting -Sheave  Grooves 


the  bottom  of  a  groove,  a  1-in.  end  mill  milled  to  required  dimensions  and  shape, 
is  used  to  cut  a  slot  about  |  in.  deep  and  The  sheaves  that  have  been  serviced 
equal  in  length  to  the  worn  surface,  in  the  foregoing  manner  have  cast-steel 
The  spindle,  /I  in  the  accompanying  rims,  are  8  ft.  in  diameter,  and  use  U-in. 
sketch,  is  not  changed.  A  mild-steel  in-  cable.  Sheaves  12  ft.  in  diameter  and 
set  is  fitted  into  the  slot  and  fastened  using  and  l|-in.  cable  have  also 
with  i-in.  studs.  The  inset  is  then  been  milled  by  changing  the  cutter  and 

the  I-beam  supports  shown  in  the  sketch. 

The  clamp  on  the  I-beam  supports  is 
a  moving  fit  on  the  sheave  shaft.  The 
bracket,  which  carries  the  spindle  block, 
is  fastened  to  the  end  of  the  I-beam  sup¬ 
ports;  it  also  has  a  vertical  adjustment. 
Spindle  block  equipment  includes  a  hori¬ 
zontal  adjustment  and  a  clamping  de¬ 
vice.  The  cone  rollers,  B,  mounted  on 
eccentric  pins,  are  used  to  keep  the 
bracket  in  alignment  with  the  sheave 
groove.  The  feed  screw,  D,  is  fitted 
with  a  ball  joint,  a  universal  joint,  and 
split  nut,  in  the  clamp,  C.  A  handle 
sliding  through  the  feed  screw  near  the 
ball  joint  is  used  to  turn  the  screw.  The 
cutter  can  be  fed  about  4  ft.  with  each 
setting  of  the  clamp,  C. 

Time  required  for  two  men  to  finish 
a  12-ft.  sheave  wheel  ranges  from  16  to 
24  hours,  depending  on  the  number  of 
insets  necessary.  Sheave  grooves  that 
have  been  built  up  with  the  arc  may  be 
finished  with  the  aforesaid  servicing 
equipment. 


B-ro'/er,  -ftHinq  insio/e 
o/ sheave  *iheel 


spindle 


Ball  and  universal' 
Join-fs 
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Cost  of  Storage^Battery,  Compressed-Air, 
and  Gasoline-Locomotive  Transportation 


Storage-battery  locomotives  are  used 
as  an  auxiliary  to  trolley-locomotive 
transportation  or  as  the  sole  means  of 
mechanical  hauling.  When  first  intro¬ 
duced  they  were  large  and  cumbersome ; 
they  are  now  small,  compact,  and 
flexible  in  operation.  The  smaller 
models  can  be  transported  from  level 
to  level  on  the  mine  cage,  thus  adding 
greatly  to  their  efficient  use.  These 
small  models  are  replacing  animal  haul¬ 
age,  and  are  also  a  competitor  of  the 
smaller  units  of  trolley  locomotives. 

A  brief  review  of  the  more  impor¬ 
tant  data  relative  to  transportation  by 
this  system  is  given  for  several  widely 
scattered  mines: 

Hanover  Bessemer,  Fierro,  N.  M.,  I.C. 
6361 — Seven-car  trains  are  hauled  by 
5-ton  storage  -  battery  locomotives 
equipped  with  80-A  Edison  cells.  Cars, 
of  the  Griffith  bottom-dump  type,  have 
a  capacity  of  5  long  tons.  Ore  chutes 
are  equipped  with  over-  and  undercut 
arc  gates.  Ore  is  trammed  through  the 
Union  Hill  adit  to  a  Ding’s  magnetic 
cobbing  plant.  Costs  are  given  in 
Table  I. 

Cleveland-Cliffs,  Ishpeming,  Mich., 
"Min.  &  Met,”  March,  1927 — Storage- 
battery  locomotives  haul  trains  of  cars 
each  with  a  capacity  of  2.5  long  tons  or 
2.8  short  tons.  Tramming  distance  is 
1,500  ft.,  and  50  cars,  or  140  short  tons, 
are  hauled  per  motor-shift.  The  train 
crew  consists  of  a  motorman  and  a 
helper.  The  cost  of  operating  the  stor¬ 
age-battery  locomotive  per  day  is  as 
follows:  Locomotive  depreciation  and 
repairs,  $1.21  per  day;  battery  deprecia¬ 
tion  and  repairs,  $2.02 ;  power,  20  kw.- 
hr.  at  1.5c.,  $0.30;  motorman,  $4.60; 
helper,  $4.15;  total,  $12.28  per  day.  On 
this  basis,  storage-battery  locomotive 
transportation  costs  8.8c.  per  short  ton 
for  a  tram  of  1,500  ft.,  or  a  rate  of  31c. 
per  ton-mile. 

Alaska  Gastineau,  Alaska,  A.I.M.E., 
V ol.  63 — When  this  mine  was  operat¬ 
ing  between  1915  and  1918,  Granby- 
type  automatic  4-ton  side-dump  cars 
were  used.  Track  rails  were  35  lb.,  and 
the  gage  was  26  in.  Six-ton  Baldwin- 
Westinghouse  storage-battery  locomo¬ 
tives  with  Edison  cells  hauled  10-car 
trains.  The  train  crew  consisted  of  a 
motorman,  two  chute  punchers,  and  one 
mucker.  Average  amount  hauled  per 
train-shift  was  489  tons.  The  distance 
averaged  about  600  ft.  Cost  of  tram¬ 
ming  per  ton,  1915-18,  was  as  follows: 
Labor,  $0.0381 ;  power,  $0.0002 ;  main¬ 
tenance  equipment  and  track,  $0.0146; 
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general  underground  expense,  $0.0105; 
general  mine  expense,  $0.0032 ;  total, 
$0.0666  per  ton. 

United  Verde,  Jerome,  Ariz.,  A.I.M.E., 
Vol.  66 — Three-ton  Baldwin-Westing- 
house  storage-battery  locomotives  were 
used.  Ore,  from  stopes  on  the  1,650 
level,  was  trammed  an  average  distance 
of  200  ft.  to  transfer  raises.  When  haul¬ 
ing  215  tons  per  shift,  the  total  cost  per 
ton  was  as  follows :  Labor  (one  motor- 
man,  two  loaders),  $0,084;  power  (25 
kw.-hr.  per  shift),  $0,004;  depreciation 
on  motor  equipment,  $0.006 ;  repairs  and 
inspection,  $0,002;  total,  $0,096  per  ton. 

Hauling  waste  to  the  stopes  an  aver¬ 
age  distance  of  350  ft.,  up  a  0.4  per  cent 
grade,  including  loading  and  dumping, 
cost  $0,153  per  ton.  Approximately  135 
tons  was  hauled  per  motor-shift. 

Butte  &  Superior,  Butte,  Mont., 
A.I.M.E.,  Vol.  68;  also  "M.&S.P.,” 
Nov.  26,  1921  —  Costs  per  car  of  ore 
hauled  in  1919  by  a  3.5-ton  Jeffrey  stor¬ 
age-battery  locomotive  at  the  Black 
Rock  mine  were  as  follows:  Power, 
$0,004;  repairs  to  locomotive,  $0,032; 
motorman  and  helper,  $0.069 ;  total, 
$0,105  per  car  hauled.  Cars  hauled 
totaled  605,372.  Cars  of  waste  hauled 
numbered  132,415;  average  haul  of  a 
car  of  ore  was  800  ft. ;  and  average  haul 
of  a  car  of  waste,  747  ft.  Because  of 
heavy  ground  caused  by  settlement  of 
stopes  and  sills  in  the  wide  orebodies, 
small  cars,  14  to  16  cu.ft.,  or  0.8-ton  ca¬ 
pacity,  were  used.  Cost  on  the  above 
basis  was  about  13c.  per  ton  for  an 
800-ft.  haul. 

Anaconda,  Butte,  Mont.,  A.I.M.E.,  Vol. 
68 — In  1922,  the  standard  type  of  loco¬ 
motive  had  a  3.5-ton  chassis  and  was 
equipped  with  105  Edison  A-5  cells. 
Average  length  of  haul  was  1,500  ft. 
Average  duty  of  a  locomotive  in  8  hr. 
was  the  hauling  of  122.5  loaded  cars 
and  the  returning  of  the  empties.  Ca¬ 
pacity  of  the  cars  was  about  1,800  lb. 
Cortez,  Cortez,  Nev.,  I.C.  6227 — Dis¬ 
tance  from  the  ore  pocket  on  the  adit 
level  to  the  portal  of  the  adit  is  3,200  ft. 
Hauling  on  this  level  is  done  with  a 


Labor 

Supplies 

$0,026 

Locomotive  haulage . 

0.066 

$0,001 

Track  maintenance . 

0.002 

0.006 

Car  maintenance . 

o.on 

0.005 

0.006 

Total  per  long-ton-mile . 

.  $0,111 

$0,012 

Total  per  short-ton-mile. ... 

0.099 

0.011 

3.5-ton  storage-battery  locomotive.  A 
fully  charged  battery  will  handle  45  to 
50  cars  in  a  shift  without  recharging. 
Cars  are  of  the  gable-bottom,  side- 
dump  type,  having  a  capacity  of  50 
cu.ft.  or  3  tons  of  ore.  A  train  con¬ 
sists  of  six  cars  and  is  handled  by  a  mo¬ 
torman  and  a  helper,  who  load  the  cars 
and  dump  them  at  the  mill.  They  also 
handle  all  material  and  supplies  taken 
into  the  mine.  The  motorman  receives 
$5.75  per  day  and  his  helper  $5.25.  In 
1929,  43,806  tons  was  produced.  On 
this  basis  the  labor  cost  of  tramming  is 
7.7c.  per  ton,  or  12.7c.  per  ton-mile. 
Central  Eureka,  Mother  Lode,  Cali¬ 
fornia,  I.C.  6512 — Total  underground 
tramming  distance  from  the  Old  Eureka 
to  the  Central  Eureka  shaft  is  1,800  ft. 
Ore  is  trammed  in  trains  of  six  1-ton 
side-dump,  rocker-type  cars  drawn  by 
a  1.5-ton,  3.8-hp.  storage-battery  loco¬ 
motive.  Ore  chutes  are  provided  with 
steel  arc  gates.  The  motorman  receives 
$5  per  shift  and  the  helper  $3.75.  When 
loading  and  tramming  150  tons  per 
shift  the  average  cost  for  labor  is  5.8c. 
per  ton,  or  at  the  rate  of  17.0  per  ton- 
mile. 

Portland,  Cripple  Creek,  Colo., 
A.I.M.E.,  Vol.  72 — Three-ton  storage- 
battery  locomotives  hauled  16-cu.ft. 
mine  cars  with  a  capacity  of  1,500  lb. 
The  longest  haul  was  3,500  ft.  Two 
contractors  were  paid  7  or  8c.  per  car 
for  loading,  hauling  2,500  ft.,  and  dump¬ 
ing  into  shaft  pockets.  Upkeep  costs 
were  small.  Cost  of  labor  for  hauling 
was  about  21c.  per  ton-mile. 

Colorado,  Cananea,  Son.,  Mexico,  I.C. 
6247  —  Waste  fill  is  trammed  from  a 
waste  chute  on  the  700  level,  an  aver¬ 
age  distance  of  about  400  ft.,  by  2.5-ton 
storage-battery  locomotives  and  six  1- 
ton  cars.  An  average  of  65  tons  is 
handled  per  motor-shift,  but  motors  can 
handle  as  much  as  100  tons  when  re¬ 
quired  to  do  so. 

Pilares,  Nacozari,  Son.,  Mexico,  I.C. 
6207 — Storage-battery  and  trolley  lo¬ 
comotives  handle  waste  and  ore  on  dif¬ 
ferent  levels.  Cars  of  22-  and  33-cu.ft. 
capacity,  rocker-dump  type,  rated  at  1 
ton  and  1.5  tons,  are  used  on  levels 
below  the  700.  Sixteen-pound  rails  are 
laid  on  all  levels  except  the  700  main- 


W.0I3  $0,039 

0.029  $0,009  $0,012  0.117 

.  .  .  0.008 

0.001  0.017 

.  .  .  0.006 


$0,043  $0,009  $0,012  $0,187 

0.038  0.008  0.01 1  0.167 


Table  I — Haulage  Cost  Per  Long-Ton-Mile  Hanover  Bessemer 

Mine,  1929 

.  Repairs  Power  Depreciation  Total 
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haulage  level.  The  motor-haulage 
crew  consists  of  two  men  on  contract, 
who  load  at  the  chutes,  haul,  and  dump 
the  ore  at  the  main  ore  dumps  at  the 
Guadalupe  shaft.  Costs  of  transporta¬ 
tion  per  ton-mile  by  both  types  of  loco¬ 
motives  are:  Trolley — 1929,  $1.11; 

1928,  $0.95;  1927,  $0.92;  storage  bat¬ 
tery— 1929,  $0.63;  1928,  $0.71;  1927, 
$0.99. 

Matahambre,  Matahambre,  Cuba,  l.C. 
6145  —  Small  storage-battery  locomo¬ 
tives  haul  six  to  eight  20-cu.ft.,  end- 
dump  cars  an  average  distance  of  1,200 
ft.  Loading  is  done  from  chutes 
equipped  with  arc  gates.  Average  duty 
for  a  crew  of  a  motorman  and  helper, 
per  8-hr.  shift,  is  100  to  150  tons.  The 
motorman  receives  $2.25  and  the  helper 
$2.  Labor  tramming  cost  is  3.4c.  per 
ton. 


ing  cost  where  large  tonnages  are 
handled  by  mechanical  haulage  is  that 
ore  chutes  and  loading  pockets  are 
large,  resulting  in  a  freer  flow  of  ore. 
Chute  gates  are  large  and  of  efficient 
design.  In  most  large  operations  the 
ore  has  already  been  drawn  from  stope 
chutes,  where  bulldozers  have  prepared 
it  for  subsequent  drawing  from  trans¬ 
portation  raises  by  breaking  up  large 
pieces  and  removing  timber  or  drill 
steel,  all  of  which  often  give  trouble  in 
the  smaller  hand-tramming  chutes.  In 
short,  conditions  for  chute  drawing 
where  mechanical  transportation  is  em¬ 
ployed  on  a  large  scale  are  made  as 
perfect  as  possible,  and  this  accounts 
for  the  great  difference  in  loading  costs 
when  compared  with  hand  tramming. 
Storage  Battery  vs.  Trolley  Locomo¬ 
tive  Transportation — Briefly  to  review 


Table  II — Mine  Haulage  Costs  Per  Ton-Mile  of  Ore  Hauled, 
1916-17-18,  Storage-Battery  Locomotives 


Power . 

Labor  and  material. 


Total  operating .  3 1 . 1 


Locomotive  maintenance. 

Car  maintenance . 

Track  maintenance . 


Total  maintenance.. 


Miscellaneous  Costs  —  The  costs  in 
Table  II  were  furnished  me  by  the 
Westinghouse  Electric  &  Manufactur¬ 
ing  Company.  Part  of  the  data  have 
been  summarized  in  Table  III. 
Summary  —  In  the  costs  presented  for 
hand  tramming  and  for  trolley  and  stor¬ 
age-battery  transportation,  an  incon¬ 
sistency  may  seem  apparent  to  the  un¬ 
initiated  in  a  cost  of  7c.  per  ton  for 
loading  hand-tram  cars,  whereas  the 
total  cost  of  transportation,  including 
loading,  for  the  other  methods  is  less 
than  this  amount.  However,  as  previ¬ 
ously  mentioned,  the  loading  cost  per 
car  does  not  increase  in  a  proportional 
ratio  to  the  size  of  the  car.  The  spot¬ 
ting  of  a  car  under  the  chute  mouth,  the 
opening  of  the  door,  the  barring  neces¬ 
sary  to  start  the  flow  of  ore,  and,  finally, 
the  closing  of  the  door  are  the  same,  re¬ 
gardless  of  the  size  of  the  car.  When 
the  flow  of  ore  has  started,  only  a  few 
seconds  longer  is  needed  to  fill  a  10-ton 
car  than  a  1-ton  car.  Likewise,  to  load 
a  10-car  train  of  1-ton  cars  does  not 
take  ten  times  as  long  as  to  load  10  in¬ 
dividual  cars  each  of  1-ton  capacity. 
In  the  former  case,  each  operation  can 
be  more  efficiently  done.  When  the  flow 
of  the  ore  is  started  by  the  loading  of 
the  first  car,  subsequent  cars  of  the 
train  can  be  more  easily  loaded  be¬ 
cause  the  ore  in  the  chute  has  been 
thoroughly  broken  up.  In  general,  the 
continued  drawing  of  ore  prevents  pack¬ 
ing  and  consolidation,  which  is  the 
tendency  in  chutes  that  are  infrequently 
drawn. 

Another  factor  that  lowers  the  load- 


Aris. 

4  Ton 
2,000 

N.M. 

3  Ton 
2,000 

Aril. 

3  Ton 
1,800 

Mont. 

3  Ton 
1,500 

Alaska 
6.5  Ton 
6,000 

B.C. 

3. 5  Ton 
4.000 

1.6 

29.5 

1.6 

35.8 

2.3 

19.8 

3.3 

60.0 

1.5 

3.7' 

36.8 

31. 1 

37.4 

nT] 

63.3 

0.4 

6.1 

5.8 

3.7 

11. 1 

23.2 

3.2 

12.3 

38.0 

13.3 

10.7 

43.4 

75.4 

35.4 

74.0 

62.2 

45.8 

Table  III- 


— Interest,  6  per  cent  on  $15,000,  $900; 
depreciation,  $2,400;  operating  costs, 
$10,560;  total,  $13,860.  Storage-Bat¬ 
tery  System — Interest,  6  per  cent  on 
$10,000,  $1,140;  depreciation,  $3,700; 
operating  costs,  $8,780;  total,  $13,620. 

He  further  states  that  “The  cost  of 
power  for  the  trolley  system  of  haulage 
is  generally  assumed  to  be  lower  than 
that  for  the  storage-battery  system. 
Exactly  the  reverse  is  true,  however. 
A  material  difference  is  in  favor  of  the 
storage-battery  system.”  He  then  points 
out  that  charging  can  be  done  largely 
at  off-peak  periods,  resulting  in  a  con¬ 
siderable  saving  in  the  power  costs. 

According  to  Everard  Leland,  in  data 
already  cited,  the  experience  at  Naco- 
zari  has  proved  that  transportation  by 
storage-battery  locomotives  is  more 
economical  than  by  trolley  locomotives. 
In  this  instance,  as  well  as  in  others 
where  similar  results  obtain,  the  tram¬ 
ming  distance  is  generally  short. 

The  obvious  conclusion,  based  on  the 
data  presented,  is  that  each  of  these 
methods  has  its  own  particular  field, 
and  that  when  used  in  that  field  lower 
costs  of  transportation  result.  The 
storage-battery  locomotive  is  most  ad¬ 
vantageously  used  in  the  short  haul; 
and,  in  general,  the  worse  the  under¬ 
ground  conditions  the  greater  are  its 
advantages  over  the  trolley  system.  In 
haulage  drifts  in  moving  ground,  only 


Data  of  Storage-Battery  Locomotive 
Transportation 


Hanover  Beesemer .  5.5  40 

Hanover  Beeeemer .  5.5  40 

Cleveland-ClifiF .  2.8 

Alaska  Gastineau .  4.0  40 

United  Verde .  1.0 

United  Verde .  j.O 

Butte  8c  Superior .  0.8 

Anaconda .  0.9 

Cortes .  3.0  18 

Central  Eureka .  1.0  6 

Portland .  0.8 

Colorada .  1.0  6 

Glares .  1.0 

Matahambre .  1.0  7 

(o)  Per  short-ton-mile. 

the  opinions  of  various  operators  from 
different  parts  of  the  United  States  rela¬ 
tive  to  installation  and  operating  costs 
of  both  systems  at  the  same  mine  is  of 
interest.  In  referring  to  conditions  at 
Butte,  Mont.,  C.  W.  Woodward  has 
said  (A.I.M.E.  Vol.  68)  that  the  cost 
of  trolley  wire  and  track-bonding  in¬ 
stallation  on  the  long  hauls  is  almost 
equal  to  a  set  of  storage  batteries  for  a 
locomotive.  Hence  there  is  little  dif¬ 
ference  in  cost  between  a  trolley  and 
storage-battery  locomotive  installation. 
Cost  of  maintenance  of  the  two  types 
of  installation  has  been  in  favor  of  the 
latter,  because  of  the  labor  necessary  to 
keep  the  trolley  wire  in  alignment  with 
the  rails,  because  of  movement  of 
ground  in  several  mines  and  the 
constant  repairing  of  guard  strips  over 
the  trolley  wire. 

George  C.  Newton  {Engineering  and 
Mining  Journal,  Dec.  8,  1930)  makes  a 
careful  analytical  annual  cost  compari¬ 
son  of  the  two  systems:  Trolley  System 


Sise  of 
Cars, 
Tons 

Tons 

per 

Train 

Tons 

per 

SUft 

Len|tb 
Haul,  Ft. 

Cost 
per  Ton, 
Cents 

Date 

Remarks 

5.5 

40 

9.1(0) 

1926 

Labor  only 

5.5 

40 

16.7(a) 

1929 

Incl.  deprec. 

2.8 

140 

r.566 

8.8 

1926 

Incl.  deprec. 

4.0 

40 

489 

600 

6.7 

1918 

Incl.  deprec. 

1.0 

215 

200 

9.6 

1919 

Incl.  deprec. 

1.0 

135 

350 

15.3 

1919 

Incl.  deprec. 

0.8 

800 

13.0 

1919 

Incl.  deprec. 

0.9 

iio 

1,500 

10.0 

1921 

Estim.  labor 

3.0 

is 

142 

3,200 

7.7 

1929 

Labor  only 

1.0 

6 

150 

1,800 

5.8 

1930 

Labor  only 

0.8 

100 

2,500 

10.0 

1920 

Labor  only 

1.0 

*6 

65 

400 

7.0 

1929 

Labor  only 

1.0 

1,500 

63.0(a) 

1929 

Incl.  deprec. 

1.0 

■7 

i25 

1,200 

3.4 

1928 

Labor  only 

with  the  greatest  difficulty  can  trol¬ 
ley  wire  be  maintained  in  proper  align¬ 
ment.  Heavy  ground  makes  extremely 
desirable  a  reduction  in  size  of  drifts, 
because  the  smaller  the  drift  the  less 
will  be  the  difficulty  of  keeping  it  open. 
For  this  reason,  in  mines  with  much 
heavy  ground  in  the  stoping  areas,  small 
cars  are  used,  with  the  idea  that  the 
added  cost  of  transportation  is  more 
than  offset  by  the  lesser  cost  of  upkeep 
and  repairs  of  the  haulageways.  The 
safety  rules  of  mines  and  the  mining 
laws  of  some  states  prohibit  the  use  of 
trolley  wires  in  low  drifts,  and  require 
that  they  be  provided  with  adequate 
guards  at  loading  chutes.  The  added 
difficulty  of  repair  work,  to  both  drifts 
and  chutes  in  which  trolley  wires  have 
been  strung,  is  still  another  reason  for 
the  use  of  the  storage-battery  locomo¬ 
tive.  A  trolley  locomotive  can,  of 
course,  be  equipped  with  an  extension 
reel,  so  that  short  runs  can  be  made 
into  areas  where  ground  conditions  arc 

Engineering  and  Mining  Journal — Vol.l34.No.5 


Table  IV — Air-Locomotive  Haulage  Costs  in  Cents  Per  Ton-Mile 

at  Miami,  Ariz. 

1918  1919  1920  1923  1924  1923  1926  1927  Average 


Locomotive  supplies .  0.053  0.106  0.127  0.132  0.131  0.197  0.188  0.251  0.M8 

Locomotive  repairs .  0.386  1.684  0.706  0.592  0.631  1.780  0.977  0.931  0.961 

Air  line  maintenance .  0.295  0.211  0.177  0.201  0.062  0.128  0.107  0.  141  0.165 

Compressor  maintenance. . .  0.260  0.402  0.256  0.633  0.393  0.261  O.lll  0.193  0.313 

Power .  1.063  1.891  1.481  1.902  1.569  2.127  1.567  1.573  1.647 


bad,  but  such  a  method  applies  only  to 
special  circumstances. 

In  mines  where  numerous  levels  pro¬ 
duce  comparatively  small  tonnages  a 
small  storage-battery  locomotive  can  be 
transferred  from  level  to  level.  Under 
such  conditions  it  becomes  a  very  ef¬ 
ficient  means  of  transportation.  If  the 
tonnage  on  any  given  level  comes  from 
many  scattered  ore  chutes,  it  provides 
the  most  economical  means  of  gather¬ 
ing  and  delivering  ore  to  the  shaft 
pockets  or  to  loading  pockets,  from 
which  it  may  be  transported  by  trolley 
locomotives  a  mile  or  more  to  the  mill. 

Referring  now  to  trolley-locomotive 
transportation  costs,  one  finds  that 
where  large  tonnages  are  handled  for 
distances  of  a  mile  or  more  the  ore  can 
be  transported  for  5c.  per  ton-mile; 
such  a  cost  is  the  rule  rather  than  the 
exception.  Reference  to  Table  III  will 
show  that  transportation  costs  with 
storage-battery  locomotives  are  several 
times  this  amount.  From  all  data  sub¬ 
mitted,  the  trolley  system  of  transporta¬ 
tion  is  obviously  still  supreme  in  the 
field  of  the  long  haul  where  large  ton¬ 
nages  are  transported. 

Compressed-Air  Locomotive  Haulage — 
Use  of  the  compressed-air  locomotive 
as  the  motive  power  for  metal-mine 
haulage  is  not  widespread.  It  is  now 
used  at  the  Inspiration  and  Ray  mines, 
Ariz.,  and  at  the  Homestake,  S.  D.  Its 
use  has  been  confined  to  the  larger 
mines,  and  apparently  its  adoption  has 
not  been  found  as  satisfactory  as  at  first 
anticipated.  In  discussing  this  subject, 
A.  C.  Stoddard,  of  Inspiration  (Bureau 
of  Mines  I.C.  6169),  says: 

“Although  the  efficiency  and  economy 
of  electric  haulage  were  recognized,  the 
question  of  its  safety  was  considered  de¬ 
batable,  especially  under  the  intensive 
loading  of  cars  and  movement  of  trains 
that  the  company  anticipated.  For  con¬ 
siderable  distances  haulage  was  to  be 
through  drifts  in  which  loading  chutes 
were  spaced  at  25-ft.  intervals  on  both 
sides  of  the  drift.  The  guarding  of  the 
trolley  wire  at  the  chutes  and  the  pro¬ 
tection  of  men  while  loading  cars  were 
considered  such  a  serious  problem  that 
it  was  decided  to  adopt  a  haulage  sys¬ 
tem  in  which  the  hazard  of  the  trolley 
wires  was  eliminated. 

“In  discussing  this  type  of  haulage  it 
can  be  said,  of  course,  that  whatever 
danger  existed  from  the  trolley  wires 
was  eliminated,  but  dangers  and  diffi¬ 
culties  not  at  first  thought  of  were  in¬ 
troduced.  A  reciprocating  machine  is 
not  so  easily  controlled  as  a  rotating 
machine;  therefore,  air  locomotives  re¬ 
quire  more  careful  handling  than  elec¬ 
tric  motors.  Often  when  given  a  full 
head  of  air  there  is  a  decided  jump 
upon  starting,  which  is  dangerous.  The 
couplings  at  the  charging  stations  break 
at  times  and  allow  the  swiveled  connec¬ 
tions  to  fly  about  with  terrific  force. 
Finally,  the  speed  of  trains  cannot  be 
controlled  so  easily  as  with  an  electric 
motor. 


Total .  2.057  4.294  2.747 

Tons  hauled  (000  omitt^)..  5.117  4,186  5,091 

Average  distance,  miles 0.553  0.414  0.458 

“An  air  locomotive  has  one  advan¬ 
tage  that  might  be  overlooked — it  can 
still  pull  cars  through  drifts  in  heavy 
ground  where  clearance  has  been  con¬ 
siderably  reduced;  whiles  with  trolley 
locomotives,  allowance  rhust  be  made 
for  the  trolley  wire.  Of  course,  it  may 
be  said  that  a  storage-battery  locomo¬ 
tive  has  the  good  points  and  none  of  the 
failings  of  an  air  motor.  This  can  now 
be  granted,  but  the  storage-battery  lo¬ 
comotive  was  in  its  infancy  when  In¬ 
spiration  adopted  the  air  motor.” 

The  few  costs  available  for  com¬ 
pressed-air  locomotive  transportation 
are  given  in  the  following: 

Ray,  Ariz.,  I.C.  6167  —  The  standard 
ore  car  used  in  this  mine  has  a  capacity 
of  103  cu.ft.  Average  load  is  4.6  dry 
tons.  Haulage  is  by  means  of  8- ton 
compressed-air  locomotives  with  a 
drawbar  pull  of  3,000  lb.  The  locomo¬ 
tives  are  charged  at  conveniently  located 
stations  to  a  pressure  of  900  lb.  per 
square  inch,  the  operation  requiring 
about  one-half  minute.  The  track  is  of 
35-lb.  rails  in  the  laterals  and  45-lb. 
rails  in  the  main  haulage,  laid  to  30-in. 
gage.  Trains  consist  of  20  to  25  cars. 
They  are  brought  from  the  stopes  to  the 
main  haulage  by  the  service  locomo¬ 
tives,  and  from  there  hauled  to  the  tipple 
by  the  main-line  motor.  Length  of  this 
haul  averages  about  3,000  ft.  The 
train  crew  on  the  main  line  consists  of 
a  motorman  and  one  brakeman.  In  the 
sublevel  blocks  the  crew  consists  of  a 
motorman,  a  brakeman,  and  a  chute 
blaster.  The  chute  blaster  loads  the 
cars.  At  the  tipple  the  train  is  turned 
over  to  a  tipple  motorman  and  his 
brakeman,  and  an  empty  train  picked 
up  and  taken  back  to  the  drawing 
section.  Motor  chutes  are  of  timber 


3.460  2.786  4.493  2.950  3.089  3.234 

5,128  5,154  5,051  4,227  2,463  4,552 

0.435  0.376  0.454  0.649  0.655  0.486 

construction  with  chute  boards  held  in 
cleats.  Cars  are  dumped  by  the  three- 
car  electrically  driven  tipples.  Time  of 
dumping  a  train  of  twenty  cars  is  about 
twenty  minutes.  Cost  per  ton  of  load¬ 
ing,  hauling  and  dumping  in  1928  (in- 
clucling  operation  of  tipples)  was: 

Labor,  $0,059;  timber,  $0,001;  power, 
$0,007;  machine  shop,  ^.014;  miscel¬ 
laneous,  $0,010;  total,  $0,091  per  ton. 
Inspiration  Copper,  Miami,  Ariz., 
M.C.J.,  Feb.,  1928 — Twenty  5-ton  box- 
type  cars  hauled  by  H.  K.  Porter  10- 
ton  compressed-air  locomotives.  Gage 
of  the  track  is  30  in.;  air  pressure  is 

I, 000  lb.,  and  the  speed  of  trains  is  8 
miles  per  hour.  With  one  charging,  a 
one-way  3,000-ft.  trip  can  be  made.  A 
five-car  tipple  unloads  cars  at  the  shaft. 
The  costs  given  in  Table  IV  do  not  in¬ 
clude  operating  labor.  The  train  crew 
consists  of  a  motorman  and  two  helpers. 
Homestake  Mining,  Lead,  S.  D., 
A.I.M.E.,  Vol.  72,  "E.&M.J.;’  July  17, 
1926  —  Underground  transportation  is 
done  by  3.5-  and  5-ton  compressed-air 
locomotives.  For  surface  transporta¬ 
tion,  7.5-  and  14-ton  locomotives  are 
used.  The  14-ton  locomotive  hauls  a 
train  of  32  4-ton  cars,  or  a  total  of  128 
tons  per  trip.  Maximum  underground 
haul  is  45  1-ton  cars.  Mine  track  gage 
is  18  in.,  and  40- lb.  rails  are  used  on  the 
main  haulageways. 

Compressed-air  locomotive  trans¬ 
portation  is  becoming  obsolete.  Ac¬ 
cording  to  the  U.  S.  Bureau  of  Mines, 

II, 986  trolley,  2,294  storage-battery, 
and  85  compressed-air  locomotives  were 
in  use  in  1924  in  the  soft-coal  mines  of 
the  United  States.  Between  1918  and 
1922  the  use  of  storage-battery  locomo¬ 
tives  increased  by  300  per  cent,  and  that 
of  trolley  locomotives  by  23  per  cent; 


Compressed-air  haulage  at  the  Homestake 
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whereas  during  the  same  period  a  sharp 
decrease  occurred  in  the  use  of  the  com¬ 
pressed-air  locomotive.  The  storage- 
battery  locomotive  of  the  present  day 
offers  all  of  the  advantages  possessed 
by  the  compressed-air  locomotive,  with 
added  safety  of  operation  and  all  at  a 
cost  considerably  less. 

Gasoline  Locomotive  Transportation — 
This  discussion  of  mechanical  under¬ 
ground  transportation  would  not  be 
complete  without  mention  of  the  gaso¬ 
line  locomotive.  In  1924,  226  gasoline 
locomotives  were  employed  in  the  soft- 
coal  mines  of  the  United  States.  This 
method  of  transportation  has  never  been 
popular  in  metal  mines,  as  its  use  is 
possible  only  where  ventilating  condi¬ 
tions  are  ideal.  This  limits  its  applica¬ 
tion  to  tunnels  and  to  shallow  mines 
which  have  many  surface  openings. 

H.  I.  Young  states  (A.I.M.E.,  Vol. 
57)  that  in  the  Joplin  district  the  6-ton 
gasoline  locomotive  is  the  most  popular 
and  gives  no  trouble  with  regard  to 
ventilation.  He  further  states  that  in 
four  months  of  1917,  136,272  tons  was 
hauled  an  average  distance  of  1,750  ft. 
by  gasoline  locomotives.  Average  ton 
costs  were:  Engineer,  1.4c.;  brakeman, 
1.2c.;  oil  for  locomotive,  0.2c.;  gaso¬ 
line,  1.1c.;  repairs,  1.5c.;  car  couplers, 
1.6c.;  total,  7.0c.  per  ton. 

Cleveland,  Hazel  Green,  Wis., 

M.J.,"  July  11,  1914 — In  1913  at  this 
Wisconsin  lead-zinc  mine  4-ton  Whit¬ 
comb  gasoline  locomotives  were  used. 
Gage  of  the  track  was  18  in.,  and  the 
hauls  were  generally  short.  During 
1913,  123,150  tons  was  hauled.  Dis¬ 
tance  traveled  was  6,970  miles,  half  of 
which  was  with  load  and  half  empty. 
Operating  costs  in  cents  per  ton  com¬ 
prise  labor,  1.5c.;  maintenance  and  sup¬ 
plies,  0.5c. ;  total  operating,  2.0c.  per 
ton. 

85-Mine,  Lordsburg,  N.  M.,  "M.&S.P.J’ 
April  5,  1919 — Ore  is  hauled  from  the 
shaft  ore  pockets  to  the  ore  bins,  a  dis¬ 
tance  of  1,320  ft.  About  500  ft.  of  this 
distance  is  underground.  Three-ton 
Plymouth  gasoline  locomotives  hauled 
six  2.5-ton,  V-bottom,  side-dump  cars. 
During  twelve  months  of  1917-1918 
118,859  tons  was  hauled  at  the  follow¬ 
ing  cost  per  ton:  labor,  2.9c.;  gas  and 
oil,  0.8c.;  maintenance,  0.4c.;  total, 
4.1c.  per  ton.  This  is  at  the  rate  of 
16.4c.  per  ton-mile  of  useful  haul.  Ac¬ 
cording  to  Information  Circular  6413, 
this  method  of  transportation  is  still 
satisfactorily  employed. 

Hartley,  Tri-State  District,  I.C.  6655 — 
Ore  is  transported  on  the  surface  from 
the  shaft  ore  bins  to  the  crushing  plant 
by  a  7-ton  gasoline  locomotive.  The 
track  is  36-in.  gage,  and  35-lb.  rails  are 
used.  Six  8-ton  Granby-type  cars 
make  up  a  train,  which  is  loaded 
by  the  motorman,  without  leaving  his 
cab.  The  train  is  dumped  automatically 
as  the  train  advances  over  an  ore  pit 
at  the  mill.  During  a  period  of  six 
months  121,762  tons  was  hauled  an 
average  distance  of  2,600  ft.  at  the  fol¬ 


lowing  cost:  Labor  (operator),  0.76c. 
per  ton;  labor  (on  track),  0.04c.;  re¬ 
pairs  to  locomotives  and  cars,  0.05c.; 
gasoline,  0.27c.;  oil  and  grease,  0.03c.; 
total  direct  costs,  1.15c.;  flagman  on 
highway  crossing,  0.45c. ;  depreciation 
on  cars,  0.27c.;  depreciation  on  locomo¬ 
tive,  0.24c.;  total  indirect  costs,  0.96c.; 
total  costs,  2.11c.  per  ton.  On  this 
basis  the  direct  cost  is  2.3c.  per  ton- 
mile,  and  the  total  charges  are  4.3c.  per 
ton-mile. 

Nevada  Massachusetts  Mines,  Mill 
City,  Nev.,  I.C.  6284  —  Ore  is  hauled 
from  the  mine  bins  to  the  mill  by  an 
8-ton  gasoline  locomotive.  One  man 
loads  and  dumps  cars,  operates  the  lo¬ 
comotive,  and  looks  after  the  equip¬ 
ment.  Cars,  with  a  capacity  of  67.5 
cu.ft.,  or  about  5  tons  each,  are  of  the 
cable-bottom,  side-dump  type,  equipped 
with  roller  bearings  and  chilled  wheels 
14  in.  diameter.  A  train  consists  of 
five  cars.  Track  is  of  30-lb.  rails  laid 
on  an  average  grade  of  4  per  cent  in 
favor  of  the  loaded  trains.  The  steep 
grade  on  the  surface  track  is  due  to  the 
nature  of  the  topography  and  the  loca¬ 
tion  of  the  mill.  Ties  are  4x6  in.,  4  ft. 
long,  spaced  on  2-ft.  centers. 

Cost  of  transporting  ore  from  the 
mines  to  the  mill  is  as  follows:  Labor 
(one  man  at  $6  per  day,  $6  per  day; 


gasoline  per  day,  $3 ;  oil  and  other 
expenses,  $1 ;  total,  $10  per  day.  Aver¬ 
age  distance  of  haul,  2  miles ;  tons 
hauled  per  day,  142;  ton-miles  per  day, 
284;  cost  per  ton-mile  (without  de¬ 
preciation),  3.5c. 

Trojan,  Lead,  S.  D.,  “E.&M.J.,"  Oct. 
28,  1922  —  Gasoline  locomotives  were 
used  in  transporting  ore  on  surface  a 
distance  of  2,000  ft.  Eighteen  1.5-ton 
cars  made  up  a  train.  Production  was 
at  the  rate  of  400  tons  per  day.  Cost 
of  transportation  was  6c.  per  ton,  or  at 
the  rate  of  15.8c.  per  ton-mile.  The 
costs  mentioned  are  not  entirely  typi¬ 
cal  of  transportation  by  gasoline  loco¬ 
motive.  A  cost  of  less  than  5c.  per  ton- 
mile  is  not  uncommon  in  coal  mines. 
However,  the  storage-battery  locomo¬ 
tive  is  replacing  it  even  in  these  mines. 
The  gasoline  locomotive  has  only  one 
advantage  over  the  storage-battery  lo¬ 
comotive — its  lower  initial  cost.  Its 
disadvantages  are  the  fire  hazard  and 
the  poisonous  nature  of  the  fumes  from 
the  exhaust.  These  conditions  practi¬ 
cally  prohibit  its  use  in  most  Western 
metal  mines.  Except  under  special  con¬ 
ditions  its  use  should  be  confined  to 
surface  transportation,  or  to  a  combina¬ 
tion  of  surface  and  underground  tunnel 
transportation  under  conditions  where 
ample  natural  air  currents  exist. 


Ocher  and  Barytes  Processing 
Methods 


According  to  information  received 
•  from  J.  R.  Dellinger,  general  man¬ 
ager  of  the  New  Riverside  Ocher  Com¬ 
pany,  by  G.  W.  Crickmay,  assistant 
state  geologist  of  Georgia,  the  crude 
ocher  mined  on  the  company’s  property 
in  the  Cartersville  region  is  separated 
into  two  grades — light  and  dark.  These 
are  then  hauled  to  separate  storage 
pits,  from  which  a  supply  of  either 
is  drawn  as  needed.  From  this  point 
on  the  physical  operation  is  the  same 
with  each:  the  ore  is  passed  through 
a  common  log  washer  to  remove  coarse 
rock,  hard  iron,  and  sand.  The  ocher 
goes  into  suspension  with  the  water, 
and  the  pulp  is  then  screened  and 
flumed  to  cone  classifiers,  for  further 
removal  of  fine  sand  down  to  300  mesh. 
Overflow  from  these  cones,  carrying 
the  ocher  in  suspension,  is  then  flumed 
to  Dorr  tanks,  from  which  the  ocher 
mud  is  pumped  into  tempering  tanks, 
and  thence  into  revolving  steam  drums 
for  drying.  After  drying,  the  ocher 
is  stocked  in  bins,  to  be  later  passed 
through  a  beater  mill  and  packed  as 
needed. 

Barytes  is  mined  by  steam  shovel 
and  hauled,  in  4-yd.  cars,  to  a  double 
log  washer,  which  removes  the  mud 
and  silt  through  a  rear-end  discharge. 
Barytes,  rock,  and  sand  are  discharged 
through  the  front  end,  onto  screens. 


Material  larger  than  1  in.  is  crushed 
and  rolled  to  1  in.  or  less,  and  collected 
in  bins  for  jigging,  which  removes 
the  free  rock,  iron  and  other  foreign 
particles.  In  connection  with  this  plant 
a  10-ft.  Dorr  howl  classifier  is  also 
operated  for  recovering  the  barytes 
fines  of  a  size  less  than  14  mesh.  These 
are  concentrated  on  tables,  giving  a 
recovery  of  barytes  particles  down  to 
minus  100  mesh. 

The  New  Riverside  company,  Mr. 
Crickmay  adds,  was  the  first  to  adopt 
crushing  in  the  preparation  of  barytes 
ore.  Formerly  the  oversize  was  passed 
over  belts,  from  which  men  hand-picked 
the  foreign  material.  The  crushing 
system,  first  installed  in  1924,  has 
worked  well  and  has  since  become  com¬ 
mon  practice.  In  1930  the  same  com¬ 
pany  installed  concentrating  tables  for 
the  handling  of  barytes  fines  and  slime 
— the  first  operation  of  this  nature  that 
was  successful. 
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Underground  Loading  Machines 


Scarcity  of  labor  and  high  wages  dur¬ 
ing  the  latter  stage  of  the  War  and  in 
the  period  of  industrial  activity  immedi¬ 
ately  following  it  prompted  widespread 
interest  in  mechanical  loading,  and  many 
machines  of  various  designs  and  sizes 


Lucien  Eaton 


have  done  well.  A  special  shovel, 
formerly  known  as  the  St.  Joe  shovel, 
made  by  the  Thew  Shovel  Company, 


ferent  principles  at  the  digging  end,  but 
are  much  alike  at  the  discharge  end.  In 
the  Myers- Whaley,  the  digging  element, 
or  dipper,  is  dropped  close  to  the  floor, 
thrust  forward,  raised,  and  overturned 
backward  by  a  system  of  cranks  and 


were  built  and  tried.  A  considerable  was  built  originally  for  use  in  the  open  levers.  It  must  complete  this  full  cycle 
number  achieved  temporary  success,  stopes  of  the  St.  Joseph  Lead  Company  with  every  revolution  of  the  crank- 


but  only  a  few  have  survived.  These 
may  be  divided  roughly  into  loaders  and 
scrapers. 

Loaders  may  be  subdivided  into  three 
types;  , 


at  Bonne  Terre,  Mo.  As  shown  in  Fig. 
62c,  it  is  self-propelling  on  caterpillar 
treads,  requires  low  headroom,  and  has 
a  very  powerful  thrust,  which  can  be 
applied  at  any  elevation  and  in  any  di¬ 


shaft.  Sufficient  “give”  is  provided  in 
the  machine  to  relieve  to  some  extent 
the  stresses  that  develop  when  obstruc¬ 
tions  are  encountered  that  cannot  be 
moved.  The  discharge  from  the  dipper 
falls  into  a  pan,  which  tilts  and  dis- 


£Ktreme  position 


ShO'^ei  reaches  10  ft  tv  each  side 


Rear  conveyor  can  swing 20' 
to  each  side  ^ 


k  I  I  i^ar  1 
I  \conveyor 
%  1  built  to  suit  '5 

o  •  in 

-k  I  \m/ne  car  ^ 


charges  it  upon  a  conveyor.  This  con¬ 
veyor  discharges  upon  another  con¬ 
veyor,  which,  in  turn,  discharges  into 
the  car.  The  rear  conveyor  is  pivoted, 
so  that  it  can  be  swung  to  either  side. 
The  machine,  self-propelling,  is  driven 
by  a  20-hp.  electric  motor.  Loading 
capacity  is  large,  about  300  tons  per 
shift  if  car  service  is  good. 

The  Conway  loader  digs  in  the  same 
way  as  a  hog  roots  with  its  snout.  A 
hinged  dipper  at  the  end  of  a  boom  in 
front  is  lowered  to  the  desired  eleva¬ 
tion,  and  is  crowded  into  the  pile  by  the 
forward  motion  of  the  whole  machine  on 
the  track.  At  the  same  time  the  dipper 
can  be  moved  slightly  forward  and  back, 
as  a  hog  moves  its  snout.  The  dipper 


Flgr*  62(a) — Myers- Whaley  No.  4  shovel 


and  boom  are  then  raised  by  two  chains. 


until  the  dirt  slides  out  of  the  back  of 


1.  Machines  in  which  a  dipper  or 
scoop  is  crowded  into  the  pile  or  broken 
ore,  and  is  then  swung  to  one  side  or  to 
the  rear  and  dumped.  These  are  essen¬ 
tially  miniature  steam  shovels,  and  are 
used  mostly  in  large  open  stopes  and 
large  tunnels.  They  require  in  opera¬ 
tion  a  width  of  20  ft.  and  a  height  of  15 
to  20  ft.,  and  are  used  in  underground 
mining  only  under  special  conditions. 

2.  Machines  in  which  the  dipper  or 
scoop  is  forced  into  the  pile,  and  is  then 
raised  and  overturned,  discharging  its 
contents  upon  a  conveyor  or  directly 
into  the  car.  These  machines  are  used 
in  drifts  and  tunnels  from  8  to  14  ft. 


rection.  It  is  driven  by  electricity,  and 
the  power  consumption  is  low.  Capacity 
is  large — 300  to  400  tons  per  shift  when 
conditions  are  favorable.  Labor  require¬ 
ments  are  small,  one  man  being  needed 
to  operate  the  machine  and  another  to 
spot  cars. 

Of  the  loaders  of  the  second  type  the 
two  machines  in  most  general  use  are 
the  Myers-Whaley  (Fig.  62a),  made  by 
the  Myers-Whaley  Company,  of  Knox¬ 
ville,  Tenn.,  and  the  Conway  (Fig. 
62b),  sold  by  the  St.  Louis  Power 
Shovel  Company,  of  St.  Louis,  Mo. 
These  machines  work  on  entirely  dif- 


the  dipper  and  down  the  boom  upon  a 
conveyor,  which  discharges  into  a  car 
at  the  rear.  This  car  is  coupled  to  the 
loader,  and  moves  backward  and  for¬ 
ward  with  it.  The  motive  power  is  a 
50-hp.  electric  motor.  The  distinctive 
features  of  the  machine  are  (1)  the 
rooting  movement  of  the  dipper,  which 
is  useful  in  getting  under  chunks,  and 
(2)  the  way  in  which  the  crowding  is 
done  by  the  movement  of  the  whole  ma¬ 
chine  on  the  rails.  To  obtain  the  neces¬ 
sary  tractive  effort,  the  frame  is  con¬ 
structed  of  heavy  material,  and  the 
construction  as  a  whole  is  substantial. 
In  consequence,  maintenance  is  low. 


wide  and  7  ft.  or  more  in  height. 

3.  Small  machines,  operating  on  the 
principles  of  both  the  preceding  classes, 
suitable  for  drifts  from  6x7  ft.  to  9x10 
ft.  in  cross-section. 

Small  steam  shovels  of  the  railroad 
type  driven  by  compressed  air  have  been 
successfully  used  by  contractors  in  rail¬ 
road  tunnels,  and  are  now  standard 
equipment  for  this  kind  of  work.  Simi¬ 
lar  shovels  and  small  revolving  shovels, 
driven  by  compressed  air  or  electricity, 
have  been  used  in  open  stopes  under¬ 
ground,  and  under  favorable  conditions 

One  of  a  series  of  articles  on  mine 
equipment. 


Length  to  suit  mine  cars  (about)20ft 
Headroom  regained  tor  tramming,  5  ft. 


Working  range  (deyiends  on  headroom)  10-18 ft. 
Headroom  required  (operating)  6  ft  min. 


Width,  5  ft 
Height,  5  ft. 

Wheelbase.  4  ft. 

Dipper  width,  30  in. 
Trackgage,l8in.  and  over 
Weight,  to  tons 


Fir.  62(b) — Conwaj  Standard  shovel 
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thrust  forward,  raised,  and  overturned 
straight  back,  discharging  directly  into 
the  car,  motive  power  being  supplied  by 
compressed-air  cylinders.  This  cycle 
must  be  completed  at  each  stroke,  as 
with  the  Myers- Whaley  machine.  The 
Hoar  shovel  (Fig.  62d)  is  a  miniature 
revolving  steam  shovel,  operated  by 
compressed  air,  but  the  crow'ding  move¬ 
ment  and  boom  are  different  from  those 
of  a  standard  shovel.  Both  machines 
run  on  the  mine  track  and  either  will 
clean  up  a  breast  8  to  9  ft.  wide. 

The  Nordberg-Butler  shovel  also  re¬ 
sembles  a  miniature  revolving  steam 
shovel,  but  can  impart  a  rooting  mo¬ 
tion  to  the  dipper  somewhat  like  that  of 
the  Conway  loader,  and  is  so  constructed 
that  it  folds  in  on  itself  compactly,  and 
can  revolve  in  a  narrow  space.  It  is 
operated  by  compressed  air.  This  ma¬ 
chine  has  been  fitted  \#ith  caterpillar 
tread,  which  makes  it  easy  to  move.  It 
has  made  a  conspicuous  success  in  small 
drifts  and  tunnels,  where  the  ground 
did  not  break  too  large.  It  has  also  been 
used  in  mucking  in  shaft  sinking,  and  is 
reported  to  have  been  successful.  When 


Revolving  radkjs  dipper  up 


Dumping  radius  6-9' 


Min.  heighf  when 

_ rir  Giving - 


Overall  lenc 
crawler  ^ 


'rfwtUng  length,  dipper  up,  _  H . 

shoe  removed  |  ^  Crowding  racHus^ 

U-  -  - . ---’-->1' 

Over-all  length,  dipper  down  tor  traveling 

Fir.  62(c) — Nordberr-Butler  shovel 
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Fir.  62  <f)- — Eimco-Finlay  loader 


mounted  on  caterpillar  treads  it  will  dig 
itself  down  at  slopes  as  steep  as  30  per 
cent.  The  actual  loading  capacity  of 
these  three  machines  is  about  the  same, 
and  under  favorable  circumstances  is 
about  30  tons  an  hour,  depending  on  the 
character  of  the  material  loaded  and  the 
Time  lost  in 


skill  of  the  operator, 
switching  cars  and  in  moving,  however, 
usually  cuts  this  in  half. 

Recently,  a  small  loader,  designed  es¬ 
pecially  for  small  drifts  and  sublevel 
work,  has  been  put  on  the  market  by  the 
and,  inasmuch  as  first  cost  is  also  not  Nordberg  Manufacturing  Company,  of  Eastern  Iron  &  Metal  Company,  of  Salt 
high,  the  machine  is  in  favor  with  tun-  Milwaukee,  Wis.,  and  the  Hoar  shovel  Lake  City,  Utah,  under  the  name  of 
nel  contractors.  Capacity  is  250  to  300  (Allis-Chalmers  Manufacturing  Com-  Eimco-Finlay  loader  (Fig.  62/).  The 
tons  per  shift.  Both  the  Conway  and  pany,  of  Chicago,  Ill.)  have  met  with  digging  element  on  this  machine  oper- 
Myers- Whaley  loaders  will  clean  a  face  considerable  success ;  but  the  Armstrong  ates  on  much  the  same  principle  as  that 
up  to  14  ft.  wide,  and  will  operate  in  machine  has  been  superseded  by  the  of  the  Armstrong  Shuveloder,  and  the 
drifts  8x8  ft.  in  section.  Nordberg-Butler  shovel  (Fig.  62c).  crowding  motion  or  thrust  is  imparted 

Of  the  smaller  loaders  the  Armstrong  The  Armstrong  Shuveloder  has  a  wide  by  moving  the  whole  machine  on  the 
Shuveloder,  manufactured  by  the  dipper,  which  is  lowered  to  the  floor,  track,  as  in  the  Conway  loader. 


Fir.  62(e) — Thew  shovel 
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Iron-Ore  Mining  and  Milling 
At  Scrub  Oak — II 


Shrinkage  sloping  in  the  direction  of 
the  strike  and  without  timbering  or 
filling  is  in  use  at  the  Scrub  Oak  mine. 
Wall  rocks  are  strong  and  stand  well 
with  little  caving.  Rockbursts  from  the 
walls  have  not  occurred.  The  ore  is 
hard  and  tough  and  does  not  cave.  Size 
and  shape  of  oreshoot  are  favorable  for 
low-cost  sloping;  and  as  the  dip  is  55 
deg.  from  the  horizontal,  little  trouble 
is  experienced  in  drawing  ore.  The 
sloping  method  as  practiced  has  proved 
remarkably  safe.  In  the  last  year  of 
operation,  under  the  present  manage¬ 
ment,  in  breaking  250,000  tons  of  ore  no 
accidents  occurred  in  slopes.  Use  of 
hard-toe  safety  shoes  obviated  all  foot 
injuries. 

Between  levels,  the  orebody  is  di¬ 
vided  into  alternate  slopes  and  pillars. 
Slopes  are  from  200  to  280  ft.  long 
and  pillars  40  ft.  long,  measured  along 
the  level  and  with  the  strike.  Slope 
length  depends  on  strength  of  ore,  and 
200  ft.  is  used  on  the  second  level, 
where  most  of  the  sloping  is  done  at 
present.  This  level  has  eight  slopes, 
the  distance  from  center  to  center  of 
pillars  being  240  ft.  (Fig.  4).  The 
company  plans  to  increase  these  di¬ 
mensions  to  280  ft.  and  320  ft.  re¬ 
spectively  on  the  third  level,  where  the 
ore  and  rock  are  thought  to  be  much 
stronger.  Manway  raises,  6x6  ft.  in 
dimensions,  are  driven  on  the  footwall 
from  level  to  level  in  the  center  of  each 
pillar.  From  the  pillar  raise  or  man¬ 
way,  6x6-ft.  pillar  drifts  are  driven 
each  way  along  the  footwall  at  *43-ft. 
intervals.  From  them  access  is  had  to 
slopes.  Once  the  pillar  raises  are  con¬ 
nected  to  the  upper  level,  and  the  under¬ 
cut  in  the  slope  is  completed,  slope  ven¬ 
tilation  is  excellent.  Access  to  slopes  is 
from  lower  or  upper  levels  and  from 
either  end,  so  that  the  slopes  are 
readily  reached  from  the  underground 
drill-sharpening  shops. 

At  a  height  of  25  ft.  above  the  tram¬ 
ming  levels  are  sublevels,  which  are 
connected  to  the  pillar  raises  by  short 
crosscuts,  thus  giving  access  to  the  sub- 
level  from  lower  or  upper  levels  at  240- 
to  320-ft.  intervals. 

Slope  chutes  are  spaced  on  40-ft.  cen¬ 
ters,  there  being  five  to  seven  to  each 
slope.  From  the  tramming  level,  grizzly 
or  chute  raises  are  put  up  on  the  foot¬ 
wall  to  the  height  of  the  sublevel  floor 
and  connected  to  the  sublevel  by  short 
crosscuts.  Grizzlies,  6x13  ft.  in  dimen¬ 
sions,  are  then  put  in  at  the  top  of 

Part  I  of  this  article  appeared  In  the 
April  issue. 


H*  M*  Roche, 

Consulting  Engineer 
Dover,  N.  J. 

R.  E.  Crockett, 

General  Superintendent, 

Dover  Division,  Alan  Wood  Mining 
Company 

the  chute  raises  at  the  elevation  of  the 
sublevel  floor,  as  shown  in  Fig.  1. 
Grizzlies  are  set  at  an  angle  of  10  deg., 
and  the  spacing  of  openings  is  18  in, 
by  5  ft.  Grizzly  bars  consist  of  24-in. 
I-beams,  100  lb.  per  foot,  cut  in  half 
longitudinally  and  supported  at  each  end 
and  the  middle  by  12x1 2-in.  timbers. 
Wear  plates,  ^  in.  thick,  are  bolted  to 
the  top  of  the  bars.  The  raises  below 
the  grizzlies  hold  50  long  tons  of  broken 
ore  each,  or  350  tons  for  the  seven 
pockets  of  each  third-level  slope.  If 
1,000  tons  of  ore  is  broken  daily  in 
each  stope,  these  grizzly  raises  would 
hold  the  draw-off  for  that  amount,  or 
350  tons;  for  the  draw-off  amounts  to 
35  per  cent  of  the  amount  broken.  At 
the  tramming  level  are  built  timber 
chutes,  4  ft.  6  in.  wide  and  3  ft.  high 
at  the  point  where  they  are  connected 
to  the  grizzly  raise.  Except  at  hoist¬ 
ing  shafts,  timbers  are  used  only  in 
chutes.  Chute  gates  are  of  the  under¬ 
cut  arc  type,  operated  by  5x24-in, 
double-acting  air-cylinders.  (Fig.  5.) 

As  soon  as  grizzlies  are  completed, 
cone  or  draw  raises  are  driven  on  the 
footwall  just  above  them.  When  the 
raises  are  completed,  an  undercut  is 
taken  for  the  full  width  of  the  ore  and 
the  length  of  the  stope,  from  pillar  to 


pillar.  When  this  is  done,  mining 
raises  or  stope  manways  are  driven  on 
the  footwall  and  at  the  side  of  each 
pillar,  and  from  the  top  of  the  cone 
raises  to  the  bottom  of  the  floor  pillar 
are  left  to  support  the  level  above.  Ac¬ 
cess  to  either  end  of  the  stope  is  through 
these  mining  raises  from  the  pillar 
raise  and  pillar  drifts.  On  completion 
of  mining  raises  to  the  first  pillar  drift, 
sloping  is  started  at  either  end  or  at 
both  ends  of  the  stope. 

After  the  stope  is  undercut  and  the 
mining  raises  have  been  advanced  to  the 
first  pillar  drift,  a  footwall  cut,  5  ft. 
wide  by  8  in.  high,  is  made  from  the 
mining  raises  at  each  end  of  the  stope. 
From  eight  to  ten  8-ft.  horizontal  holes 
are  drilled  in  making  this  cut,  most 
of  them  being  on  the  footwall,  as  the 
ore  is  partly  frozen  to  the  wall.  After 
this  cut  has  been  made,  the '  ore  is 
drawn  down  to  clear  it,  and  drilling  is 
started  from  the  cut  and  across  the 
ore  to  the  hanging  wall.  These  holes 
are  10  to  14  ft.  deep,  and  the  burden 
on  each  varies  from  3  to  6  ft.  Holes 
are  inclined  slightly  upward  and  spaced 
4  to  6  ft.  apart.  The  back  is  benched 
from  the  footwall  cut  to  the  hanging 
wall,  with  the  back  inclined  downward 
at  about  20  deg.  from  footwall  to  hang¬ 
ing  wall.  It  is  carried  in  this  manner 
for  two  reasons: 

1.  The  ore  tends  to  draw  down  on 
the  hanging-wall  side,  or  to  hang  back 
on  the  footwall,  and  the  angle  that  the 
broken  ore  makes  is  20  to  35  deg.  from 
the  horizontal.  With  the  ore  at  this 
angle,  it  is  almost  impossible  to  reach 
the  hanging  wall  to  drill  horizontal 
holes  parallel  with  the  wall.  By  drill- 
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ing  holes  at  right  angles  to  the  wall, 
however,  no  trouble  is  experienced  in 
reaching  the  hanging  wall  with  long 
drills  from  the  center  of  the  stope, 

2.  Carrying  the  back  arched  or 
benched  downward  from  the  footwall  to 
the  hanging  wall  is  safer,  as  it  is  thus 
much  stronger  than  if  flat.  As  it  fol¬ 
lows  the  broken  ore  line  rather  closely, 
it  is  easily  reached  at  all  points  in 
cleaning  down,  and  is  kept  much  clean¬ 
er  than  if  flat. 

As  the  ore  is  tight  at  both  footwall 
and  hanging  wall,  more  holes  are  nec¬ 
essary  at  the  walls  than  in  breaking  the 
main  part  of  the  ore.  The  footwall  is 
kept  well  cleaned,  by  holes  parallel  to 
it  and  on  it  when  making  the  foot¬ 
wall  cut.  Ore  on  the  hanging  wall  is 
broken  with  very  little  rock  by  short 
holes  drilled  in  the  last  or  lowest  bench. 

Another  advantage  of  drilling  holes 
across  the  ore  is  that  fewer  oversize 
blocks  are  broken,  and  blockholing  is 
reduced.  The  ore  is  slightly  banded 
parallel  to  the  walls;  and,  with  holes 
drilled  parallel  to  the  banding,  large  The  pillar  raise,  6x6  ft.,  is  first  en-  per  ton,  and  tramming  costs  from  22  to 
amounts  of  oversize  ore  are  broken,  and  larged  to  a  chamber  12  ft.  wide  by  7c.  per  ton  of  ore  trammed.  The  total 
the  back  becomes  ragged  and  unsafe.  20  ft.  long  by  6  ft.  high.  Flat  holes  are  money  saved  by  taking  blockholing  out 
In  drilling  horizontal  holes  from  foot-  drilled  from  this  chamber  to  the  hang-  of  stopes  cannot  be  calculated,  but  it  is 
wall  to  hanging  wall,  and  across  the  ing  wall  and  to  adjoining  stopes,  and  considerable.  Such  blockholing  inter¬ 
banding,  little  oversize  is  broken,  block-  the  bottom  of  the  pillar  is  then  shot  off.  fered  with  stope  drilling;  and,  if  the 
holing  cost  is  reduced,  and  the  back  The  slices  are  about  6  ft.  high.  By  holes  were  blasted  during  the  shift,  as 
is  much  safer.  successive  slices,  retreating  upward,  the  was  often  necessary  during  the  draw- 

The  footwall  cut,  8  ft.  high,  is  car-  pillar  is  broken  down,  with  pillar-ore  ing-off  period,  air  conditions  became  so 
ried  well  in  advance  of  bench  drilling  recovery  of  about  90  per  cent  and  under  bad  at  times  that  drillers  left  the  stopes. 
and  is  driven  from  both  ends  of  the  safe  working  conditions.  Side  thrust  Before  installing  the  30x42-in.  crush- 
stope.  Bench  drilling  follows  it;  and,  from  adjoining  filled  stopes  breaks  or  ers  underground,  grizzly  bars  were 
when  completed,  the  operation  is  re-  crushes  thin  shells  or  walls  left  by  spaced  11  in.  in  the  clear,  but  since  then 
peated  until  the  floor  pillar  under  the  blasting.  the  sublevel  grizzly  spacing  has  been  in¬ 

upper  level  is  reached.  The  successive  Floor  pillars  below  levels  are  23  ft.  creased  to  18  in.,  thereby  reducing 


Wiofi-h  of  chafe 
4'-6’  inside 


Figr.  5 — Section 
through  stope 
chute,  also  showing 
car  clearances 
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in  shaft  sinking,  where  they  are  fired 
by  electric  fuse  from  the  power  lines. 
Holes  are  loaded  and  fired  by  drillers. 

In  raising,  both  the  burnt  cut  and 
the  wedge  cut  are  used,  depending  on 
conditions.  They  are  hand-fired,  by  the 
drillers,  with  40  per  cent  gelatin  and 
No.  8  caps. 

In  sloping,  blasting  is  generally  done 
by  special  crews  on  the  shift  following 
the  drilling  shift.  The  holes  vary  in 
depth  from  6  to  14  ft.,  with  3-ft.  burden 
at  the  collar  and  4  to  6  ft.  at  the  bot¬ 
tom.  They  have  a  slight  upward  in¬ 
clination  from  the  horizontal,  are  loaded 
with  40  per  cent  gelatin,  and  fired  with 
No.  8  caps  and  hand  fuse.  In  block- 
holing,  No.  6  caps  and  40  per  cent  gel¬ 
atin  are  used. 

Powder  and  caps  in  quantity  are 
stored  in  separate  magazines  on  the  sur¬ 
face,  and  one  day’s  to  two  days’  supply 
is  stored  underground  separately,  in 
concrete-lined  magazines.  Powder  men, 
in  charge  of  underground  magazines, 
issue  all  explosives  on  requisition  and 
keep  a  close  record  of  distribution. 

Drilling  equipment  used  is  as  follows : 
For  sinking  shafts,  cutting  stations,  and 
driving  drifts  and  crosscuts,  Ingersoll- 
Rand  N-75  drills  and  H-in.  hollow- 
round  steel  are  used;  for  sublevel  drift¬ 
ing  and  crosscutting,  Ingersoll-Rand 
L-74  drills  and  l-J-in.  hollow-round 
steel;  and  for  raising,  Cochise  No.  4, 
hand-rotated,  and  Denver-Gardner  No. 
339,  automatically  rotated,  stopers,  with 
1-in.  hollow-hexagon  steel.  In  stoping, 
the  holes  are  nearly  horizontal,  and  au¬ 
tomatically  rotated  Ingersoll-Rand  S-49 
drills  with  1-in.  hollow-hexagon  steel 
are  used,  in  connection  with  the  Mount 
Hope  plank  method.  Blockholing  ma¬ 
chines  are  Cochise  No.  40  hand-held 
drills,  with  1-in.  hollow-hexagon  steel. 

In  general,  all  drilling,  except  stoping 
and  blockholing,  is  done  wet.  The  drill 
steel  is  of  Crucible  and  FJAB  brands. 
Lengths  of  steel  used  in  development 
vary  up  to  8  ft.;  in  raising  up  to  6  ft.; 
and  in  stoping,  up  to  14  ft.  Changes  are 
usually  made  on  2-ft.  advances,  although 
in  hard  rock  1-ft.  changes  are  some¬ 
times  necessary.  A  cross  bit  with 
standard  double  taper  is  used,  with  gage 
differences  of  ^  in. 

Compressed  air  is  provided  by  four 


time  is  run  from  the  surface  to  under¬ 
ground  shops  through  a  1-in.  pipe,  in 
No.  1  shaft.  About  1,000  drills  are 
handled  per  day. 

For  haulage  during  development  and 
until  the  main  haulage  drift,  chute 
raises,  and  loading  chutes  have  been 
completed,  5-ton  General  Electric  stor¬ 
age-battery  locomotives  fitted  with  Ed¬ 
ison  batteries  are  used.  When  level  de¬ 
velopment  has  been  completed,  and  safety 
considerations  permit,  rails  are  bonded 
and  trolley  wires  strung,  and  from  then 
on  haulage  is  done  by  Westinghouse  6- 
ton  trolley  locomotives.  These  pull 
trains  of  eight  5-ton  cars,  or  40  tons 
per  trip.  Heavy  Granby-type  cars  are 
used. 

Track  gage  is  3  ft.,  and  45-lb.  rails  are 
laid  on  wood  ties  on  straight  track  and 
on  steel  ties  on  curves  and  near  elec¬ 
tric  switchboards.  Grade  of  track  is 
0.75  per  cent  in  favor  of  loads.  Single 
track  is  used  except  at  main  pockets, 
where  double  track  is  laid.  Average 
tramming  distance  is  from  1,000  to 
1,500  ft. 

Pumping  is  done  on  one  shift.  The 
average  inflow  is  175  g.p.m.  Pumping 
stations  are  located  on  or  just  below 
each  tramming  level,  and  pumping  is 
so  arranged  that  the  drill  sharpeners, 
drill  repair  men,  and  crusher  station 
men  handle  the  pumps.  Water  from 
No.  1  and  No.  2  levels  is  pumped  di¬ 
rectly  to  the  surface,  and  water  from 
No.  2  level  is  pumped  to  the  sump  on 
No.  1  level.  On  the  latter  level  is  a 
45,000-gal.  sump  and  two  Worthington 
centrifugal  pumps,  directly  connected  to 
General  Electric  and  Westinghouse 
100-hp.  865-r.p.m.  induction  motors. 
Each  of  these  pumps  has  a  capacity  of 
700  g.p.m.  against  a  vertical  head  of 
192  ft.  Both  pumps  are  standbys,  used 
only  in  the  rainy  season. 

Two  LeCourtenay  2-in.  centrifugal 
pumps,  directly  connected  to  General 
Electric  15-hp.,  3,450-r.p.m.,  induction 
motors,  are  also  installed  at  this  sta¬ 
tion.  The  LeCourtenay  pumps  have  ca¬ 
pacities  of  100  g.p.m.  against  a  total 
head  of  300  ft.  They  actually  work 
against  a  vertical  head  of  192  ft.  and 
take  care  of  the  normal  water.  Motors 
on  the  four  pumps  take  electric  current 


at  3  phase,  60  cycles,  and  440  volts.  At 
the  pump  station  on  No.  2  level  is  a 
50,000-gallon  sump,  with  two  Le¬ 
Courtenay  2-in.  centrifugal  pumps,  di¬ 
rectly  connected  to  General  Electric, 
15-hp.,  3,450-r.p.m.,  induction  motors. 
These  have  the  same  characteristics  as 
those  on  No.  1  level  and  pump  against 
a  vertical  head  of  226  ft.  One  of  them 
runs  regularly,  the  other  being  a 
standby. 

At  the  No.  3  level  pump  station  a 
200,000-gal.  sump  will  be  located  at  the 
crusher  station,  75  ft.  below  the  tram¬ 
ming  level.  Pumping  equipment  will 
consist  of  two  centrifugal,  6-stage,  6-in. 
pumps,  directly  connected  to  General 
Electric  15-hp.,  3,450-r.p.m.,  induction 
motors.  Each  has  a  capacity  of  600 
g.p.m.  against  a  vertical  head  of  732 
ft.  One  pump  is  to  be  run  regularly, 
and  the  other  will  be  held  in  reserve. 

The  LeCourtenay  pumps  are  also 
used  in  shaft  sinking,  and  are  well 
adapted  for  that  purpose.  Weight  of 
pump  and  motor  is  435  lb.  Over-all  di¬ 
mensions  are  28  in.  long  by  15  in.  wide 
by  16  in.  high.  Capacity  is  100  g.p.m. 
against  a  300-ft.  vertical  head,  or  200 
g.p.m.  against  a  150-ft.  head,  using  a 
different  impeller.  The  induction  motor 
is  a  15-hp.  unit,  running  at  3,450  r.p.m. 
and  using  3-phase,  60-cycle,  440-volt 
current.  If  the  bearings  are  packed  in 
thin  grease,  the  pump  will  run  in  al¬ 
most  any  position ;  and,  because  of 
its  small  size  and  weight,  is  easily 
handled  in  shaft  work. 

Safety  is  given  much  attention.  A 
general  safety  committee,  on  which  each 
department  is  represented,  meets  weekly 
with  the  foremen  and  superintendent,  to 
discuss  ways  of  improving  working 
conditions  and  preventing  accidents. 
Any  hazardous  condition  is  corrected 
immediately.  First-aid  instruction  has 
been  given  by  the  U.  S.  Bureau  of 
Mines  to  a  number  of  men  from  each 
department.  The  mine  took  first  place 
in  its  class  in  a  recent  State  safety 
competition. 

Safety  equipment  includes  “hard- 
boiled”  hats,  made  by  the  Bullard  Com¬ 
pany,  and  the  M.S.A.  protective  hats; 
wire  goggles  to  protect  eyes  from  flying 
chips  and  specially  colored  glass  goggles 


motor-driven  compressors :  Three  In¬ 
gersoll-Rand,  of  3,800,  2,200,  and  1,200 
cu.ft.  capacity,  respectively,  and  one 
Chicago  Pneumatic  1,700-cu.ft.  com¬ 
pressor.  Air  pressure  at  the  surface  is 
maintained  at  100  lb.  per  square  inch. 
Underground,  depending  on  location, 
the  average  operating  pressure  ranges 
from  85  to  90  lb. 

Sharpening  and  drill  repair  work  are 
done  in  underground  shops,  located  on 
alternate  levels  and  equipped  with  drill 
presses  and  grinding  equipment,  besides 
the  regular  sharpening  tools.  Ingersoll- 
Rand  sharpening  machines  and  Gard- 
ner-Denver  oil  furnaces,  burning  fuel 
oil  of  32  to  36  deg.  Be.  gravity,  are 
used.  Oil  costs  6ic.  per  gallon,  deliv¬ 
ered  at  the  mine.  A  barrel  of  oil  at  a 
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Table  III — Cost  of  Shrinkage  Stoping, 
Medium  to  Wide  Veins 


Mine  Total  Min-  Width  of  Ton- 
No.  ing  Cost  Vein,  Ft.  nage 

1  $1,245  15.0  238,580 

2  2.385  15.0  139,203 


Aver,  of 
above  $1,601 
Scrub 
Oak, 

N.  J.  $1,154 


Names  of  Mines  and  References 

Mine 

No. 

1  Mount  Hope,  New  Jersey  E.  <k  3f.  J.,  July  24. 

1930 

2  Verde  Central,  Arisona...  I.  C.  6464 

3  Michigan  copper  mine 

“D  . .  Bureau  Mines  Bull. 

306 

4  Mine  No.  4,  Marquette 

^nge .  I.  C.  6390 

5  Walker,  California .  Annual  Report,  1929 

6  Black  Butte,  Oregon -  I.  C.  6270 

7  Engels,  California .  I.  C.  6260 


Underground  blacksmith  shop.  No.  1  level, 
Scrub  Oak  mine 


Babbitting  Motor  Bearings 


Moior 

bearing. 


Conical  steel 
^  core 


By  employing  the  self-centering 
mold  shown  in  the  accompanying 
illustration,  motor  maintenance  costs 
have  been  materially  reduced  at  the 
plant  of  the  Pennsylvania  Dixie  Cement 
Corporation,  Clinchfield,  Ga.,  accord¬ 
ing  to  C.  E.  Davis,  master  mechanic. 
Prior  to  its  use  the  bearings  were 
babbitted  in  the  conventional  way. 
Much  time  was  wasted  in  preparing  and 
applying  clay  to  make  the  bottom  of  the 
bearing  and  the  oil  ring  chamber  leak- 
proof,  and  in  centering  and  removing 
the  steel  core  before  and  after  pouring 
the  babbitt.  Contrary  to  this  practice, 
the  bearing  is  now  placed  into  the  split 
mild-steel  casing,  held  together  by  a 
lock-ring,  resting  in  the  recess  of  the 
circular  base  fitted  with  a  mild-steel 
core.  The  oil  ring  chamber  is  kept 
clean  by  an  inserted  steel  wedge. 


Lock 

ring 


■•Split  steel 
casing 


■Steel 

wedge 


Mild-Steel  base- 


Wedge  for  oil 
ring  chamber 
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Air  Transport  of  Mine  Equipment, 
Supplies,  and  Personnel 


A*  Dresel 

Engineer,  Junkers  Flugseuywerke,  A.  G. 
Dessau,  Germany 


In  a  paper  read  before  the  Institution 
of  Mining  and  Metallurgy  in  London, 
on  July  20,  1932,  Charles  A.  Banks, 
managing  director  of  Bulolo  Gold 
Dredging,  Ltd.,  referring  to  the  devel¬ 
opment  of  the  company’s  properties  in 
New  Guinea,  made  the  following  state¬ 
ment:  “At  least  one  year  has  been 
saved  in  time;  and,  with  a  tentative 
profit  of  something  over  $20,000,000 
in  the  Bulolo  area,  including  the  addi¬ 
tional  yardage  recently  acquired,  the 
saving  in  interest,  at  5  per  cent,  by 
the  earlier  winning  of  this  profit,  is 
more  than  sufficient  to  pay  the  entire 
cost  of  the  airplanes  and  the  landing  of 
the  whole  of  the  equipment  for  four 
dredges,  and  the  power  plant,  from  the 
ship’s  side  to  the  site  of  erection  at 
Bulolo.” 

This  achievement  illustrates  clearly 
the  practical  and  economical  possibili¬ 
ties  offered  by  this  new  medium  of  able  merchandize,  personnel,  and  pro-  zation  of  airplanes  i 
transportation,  which,  unfortunately,  visions  for  outposts  may  also  be  trans-  tion  of  large  tonnage 
has  not  yet  received  merited  attention,  ported  thus  more  economically.  company  was  confroi 

Extended  use  of  aircraft  in  mining  The  possibilities  presented  by  the  use  of  treating  large  dep 
operations  and  by  other  commercial  en-  of  airplanes  are  thus  seen  to  be  numer-  ing  sands  near  Bul< 
terprises  conducted  in  inaccessible  ous.  Chief  among  the  advantages  of  about  2,250  ft.,  ar 
regions  of  the  earth  depends  only  upon  offered  is  the  saving  of  initial  cost  of  tion  with  the  coast, 
a  fuller  recognition  of  the  many  advan-  railroads  or  highways,  bridges,  and  tun-  Lae,  50  miles  away 
tages  offered  by  air  transportation,  nels.  Other  important  items  are:  the  is  separated  from 
Development  of  many  of  the  known,  conservation  of  capital  interest  resulting  tropical  forests  and 
remote  mineral  deposits  of  the  world  from  an  earlier  completion  of  construe-  ridge,  the  lowest  pas 
frequently  involves  great  capital  ex-  tion  and  other  initial  operations;  lower  elevation  of  about  4 
penditure  to  provide  the  necessary  amortization  charges  owing  to  smaller  system  of  air  transpi 
transportation  facilities;  in  some  in-  investment  for  transportation  equip-  lated  to  be  about  50 
stances  the  cost  is  sufficiently  high  to  ment;  flying  equipment  is  available  for  estimated  cost  of  con 
preclude  economic  success  of  the  enter-  immediate  use  in  other  districts  as  soon  the  property.  Encoi 
prises.  Such  conditions  may  be  found  as  a  mining  field  has  been  worked  out,  cess  attained  in  tra 
in  northern^  Canada,  Alaska,  the  central  and  all  mining  machinery  may  be  plies  for  a  crew  of  a 
and  northern  coastal  regions  of  South  transferred  rapidly,  and  at  compara-  and  miners  working 
America,  central  Africa,  Australia,  New  tively  low  cost,  to  other  working  mines,  period  of  two  years, 
Guinea,  and  many  other  localities.  The  excellent  results  attained  by  the  Junker  planes,  Guii 
Topographic  conditions  are  not  the  only  Bulolo  Gold  Dredging,  Ltd.,  in  New  decided  to  buy  two 
difficulty  encountered,  but  climatic  vari-  Guinea,  demonstrate  the  successful  utili-  Junker  freight  plan< 
ations,  extreme  hot  or  cold,  or  heavy 
precipitation,  often  present  obstacles. 

Similar  conditions  also  make  them-  ^  j 

selves  felt  in  the  development  of  hydro- 

electric  projects  in  remote  parts  of  the  l;| 

world.  In  such  projects  airplanes  may  U* 

be  used  to  great  advantage  for  trans-  i  ■’* 

porting  electrical  machinery  and  equip-  a  ^  i 

ment,  pumps,  dredges,  persons,  and  ^  ^  ^ 

equipment  to  the  power  site.  A  power  wk 


The  first  dredge  assembled  at  Balolo,*  all  parts  of  which 
were  moved  to  the  site  by  airplane 


Loadinr  a  7,16d-lb.  boUer  into  a  Jnnkere  O  SI  freiebt  plane  at  the 
L.ae  airdrome  for  transport  to  Balolo 
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and  to  construct  a  landing  field  in  the 
middle  of  the  jungle  near  Bulolo.  The 
company  was  given  the  concession  of 
handling  all  transportation,  and,  when 
the  decision  was  made  to  speed  up  min¬ 
ing  operations  by  the  use  of  large 
dredges,  the  flying  equipment  was  in¬ 
creased  by  the  purchase  of  a  third  ma¬ 
chine,  a  G  31  plane. 

During  the  twelve-month  period  from 
April,  1931,  to  March,  1932,  about  a 
thousand  flying  trips  were  made  from 
Lae  to  Bulolo,  and  a  total  of  2,500  tons 

Permissible  Sizes  of  Material 
for  Loading  into  JU  52  Plane 

Through  Dormer  Window 
Length  Width  Height 

Ft.  Ft.  Ft. 

14.1  2.8  2.5 

8.3  2.8  4.5 

6.0  2.8  5.8 

(a)23.2  (a)2.Z  (a)2.^ 

Over  Side  Ramp 

Length  Width  Height 

Ft.  Ft.  Ft. 

5.8  5.0  4 

7.2  4.4  4 

11.6  2.5  4 

21.0  1.3  4 

(a)  In  special  instances. 

of  freight  was  carried.  This  material  in¬ 
cluded:  all  parts  for  two  large  dredges, 
totaling  1,500  tons;  all  machinery  and 
equipment  for  a  1,500-kw.  hydro-electric 
power  plant;  tools  and  machinery  for 
the  machine  shop ;  vehicles,  spare  parts ; 
and  all  provisions  required  for  a  camp 
of  1,200  workers.  The  total  cost  of 
handling  this  tonnage,  including  ex¬ 
penses  involved  in  dismantling  and  as¬ 
sembling  the  material  on  the  flying 
fields,  was  about  $762,000,  which,  con¬ 
verted  into  Australian  pounds  at  a  rate 
of  exchange  of  $3.50  per  pound,  equals 
£217,715.  Estimated  cost  of  building  a 
highway,  by  the  use  of  native  labor, 
including  cost  of  cranes  and  hoists  and  and  washed  several  times.  The  accom-  SorclV  Nozzl 

camps  along  the  road,  was  $1,200,000,  panying  sketch  shows  a  device  orig-  ^  ^ 

or  £342,847.  To  this  amount  must  be  inally  made  for  use  in  carrying  out  ^r^HE  accompanying  dra 
added  initial  cost  and  upkeep  of  the  flotation  tests,  contributed  by  John  X  trates  a  nozzle  devised 
rolling  stock  and  the  expense  resulting  Alden,  of  Evanston,  Ill.  Lindquist,  master  mechar 

from  loss  of  time  by  this  slow  method  of  The  body  is  a  glass  jar,  cut  off  at  a  Copper  Company,  for  use  in 
transportation  through  a  difficult  moun-  convenient  height,  with  the  bottom  edge  mines  at  Miami,  Ariz.,  whei 
tainous  terrain.  ground  smooth  and  true.  This  is  set  ditions  are  bad.  As  a  rule  it 

Comparing  only  the  construction  cost  on  a  piece  of  soft-rubber  packing,  to  to  a  water  hose,  to  wet  doi 
of  the  road,  $1,200,000,  with  the  total  give  a  better  seal.  Setting  it  on  a  piece  places,  intermittently  or  c 
cost  of  air  transportation,  including  dis-  of  plate  glass,  with  oil  for  a  seal,  was  The  water  passing  through 
mantling  and  assembling,  or  $762,000,  tried,  but  the  edge  was  not  true  zle  is  divided  into  a  cone-sl 
the  latter  method  shows  a  profit  of  $438,-  enough,  and  the  aspirator  was  not  of  fine  drops,  which  fill  the 
000.  Adding  to  this  amount  the  saving  large  enough  to  maintain  the  desired  for  a  distance  of  15  to  20  ft. 
in  capital  charge  resulting  from  starting 
operations  a  year  ahead  of  time,  or 
$1,000,000,  the  total  saving  is  $1,438,- 
000,  or  7.2  per  cent  of  a  working  capital 


A  lathe  is  loaded  for  air  transport  to  Bulolo 


equipped  with  runners  for  landing  on  table.  If  necessary  the  dormer  window 
snow.  Loading  is  done  over  a  side  may  be  enlarged  from  6  ft.  to  11  ft., 
ramp  or  through  a  dormer  window.  The  and  the  width  may  be  enlarged  to  more 
various  sizes  of  goods  that  may  be  han-  than  3.3  ft.  Loads  as  high  as  4.5  tons 
died  are  given  in  the  accompanying  may  be  carried  in  exceptional  instances. 


Rapid  Laboratory  Filter  vacuum.  In  some  instances  the  lower 
^  ’  part  of  the  apparatus  was  set  m  a  shal- 

IABORATORY  filtration  is  usually  a  low  pan  of  water,  but  wetting  the  rubber 
-'slow  and  tiresome  process,  espe-  joint  is  usually  sufficient, 
cially  if  the  material  must  be  filtered  A  round  weight  of  iron,  lead,  or  ce¬ 
ment  is  necessary  in  the  bottom,  to 
»  ^e^spimtor  prevent  the  rubber  packing  from  being 
sucked  up  and  upsetting  the  beaker 
holding  the  filtrate.  A  convenient 
vacuum  is  supplied  from  an  aspirator 
at  the  faucet.  A  three-way  cock  is 
convenient;  it  gives  flexibility  and 
allows  the  vacuum  to  be  broken  slowly. 
A  perforated-metal  or  porcelain  cone  is 
necessary  in  the  funnel. 


Pan  and  wafer 
sea!  are  nof 
necessary  w/fh 
good  sea/  and 
aspiriafor,  but 
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Weight  of  Steel  Balls  in  a  Ball  Mill 


Alexander  M.  Gow 

Assistant  Metallurgist,  U.  S.  Bureau  of 
Mines,  Mississippi  Valley  Experiment  Sta¬ 
tion,  Rolla,  Mo. 

Use  of  ball  mills  for  fine  grinding  dates 
back  fifty  years,  but  still  there  is  no 
agreement  about  the  weight  of  a  cubic 
foot  of  balls  in  a  ball  mill.  Examina¬ 
tion  of  articles  in  the  technical  press 
and  of  recent  data  of  manufacturers 
shows  that  the  weight  has  been  set  any¬ 
where  from  265  to  370  lb.  per  cubic 
foot.  Because  mills  are  sometimes 
loaded  to  a  predetermined  volume  by 
“weighing  in”  the  ball  charge,  the  cor¬ 
rect  value  for  the  weight  of  massed  balls 
is  important. 

Balls  of  the  same  size  may  be  packed 
in  different  arrangements,  and  the  den¬ 
sities  of  the  aggregates  will  vary  ac¬ 
cordingly.  Uniform  spheres  in  tetra¬ 
hedral  packing  occupy  the  least  space ;  a 
simple  calculation  shows  the  amount  of 
voids  to  be  26  per  cent.  A  cubic  ar¬ 
rangement  presents  the  most  open  pack¬ 
ing,  and  the  voids  are  48  per  cent. 
SHchter  (U.  S.  Geological  Survey,  19th 
Annual  Report,  1898,  pp.  309-10)  pre¬ 
sents  a  more  complete  discussion  of  ag¬ 
gregates  of  uniform  spheres,  and  calcu- 

Density  of  Ball  Mixtures 

Weight  Mr  Cubic  Foot, 
Pounds 

Lead  Shot  Steel  Balls, 
Nature  of  shot  aggregate  Sp.  Or.  1 1.3  Sp.  Gr.  7.85 
Uniform  sizes  (heterogeneous 
arrangement) : 


All  0.34" . 

433 

300 

All  0. 18" . 

434 

301 

All  0.09" . 

428 

297 

Mixtures  of  near  sizes: 

55%  of  0.45"  and  45%  of 
0.30" . 

428 

297 

46%  of  0.34"  and  54%  of 
0.30" . 

435 

302 

34%  of  0.45".  33%  of 
0.34"  and  33%  of  0.30" 

438 

304 

Mixtures  in  ball-milling  pro¬ 
portions: 

6  sizes  —  0.07"  to  0. 18". 

433 

300 

7  sizes  —  0.07"  to  0.  22". 

442 

307 

9sizes —  0.07"  to  0.31". 

431 

299 

lOsizes —  0.07"  to  0.37". 

425 

295 

12 sizes  —  0.07"  to  0.45". 

438 

304 

Mixtures  not  found  in  bail 
mills: 

41%  of  0.45"  and  59%  of 
0.07" . 

484 

336 

75%  of  0.45"  and  25%  of 
0.07" . 

507 

352 

Equal  weights  of  12  sizes, 
0.45"  to  0.07" . 

470 

326 

lates  the  values  for  tetrahedral  packing 
and  cubic  packing  as  25.95  per  cent  and 
47.64  per  cent,  respectively.  When  balls 
of  mixed  sizes  are  considered,  the  mass 
is  heterogeneous,  and  the  range  of  sizes 
and  the  relative  amounts  of  each  size  are 
the  determining  factors.  In  ball-mill 
practice  the  range  in  sizes  is  determined 
by  the  operator,  and  when  the  replace¬ 
ments  are  made  with  the  largest  balls 
the  relative  amount  of  each  size  is  es¬ 
tablished  by  the  wearing  rate.  After 
balls  have  worn  to  a  certain  small  di- 
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ameter,  they  are  removed  or  discharged 
with  the  ore  pulp.  Hence,  the  normal 
charge  is  a  mixture  of  all  sizes  within 
definite  limits. 

Empirical  justification  exists  for  the 
rule  that  the  rate  of  reduction  in  diame¬ 
ter  is  constant  for  all  sizes.  Consequent¬ 
ly,  the  weight  of  any  one  size  of  balls  is 
a  function  of  the  cube  of  their  diame¬ 
ter;  and  there  cannot  be  an  excess  of 
small  sizes.  The  idea  that  the  charge  in 
a  ball  mill  is  a  mixture  with  a  minimum 
of  voids,  as  stated  in  one  textbook,  has 
been  proved  erroneous,  because,  as  will 
be  shown  later,  a  heterogeneous  ball  ag¬ 
gregate,  to  have  a  minimum  of  voids, 
must  contain  an  excess  of  very  small 
balls. 

To  determine  the  volume  and  weight 
of  large  quantities  of  commercial  grind¬ 
ing  media  would  be  an  arduous  task. 
Theoretical  calculations  have  not  proved 
entirely  satisfactory,  so  a  different 
method  has  been  used.  The  work,  un¬ 
dertaken  by  the  U.  S.  Bureau  of  Mines 
in  co-operation  with  the  Missouri 
School  of  Mines  and  Metallurgy,  was 
done  under  the  direction  of  Will  H. 
Coghill,  supervising  engineer. 

Briefly,  the  method  was  as  follows: 
Quantities  of  lead  shot  of  various  sizes 
and  mixtures  were  weighed,  and  their 
total  volumes  measured.  From  the  data 
gathered,  and  from  the  relative  specific 


gravities  of  lead  and  steel,  the  weight 
of  a  cubic  foot  of  steel  grinding  balls 
has  been  calculated. 

Twelve  sizes  of  lead  shot  from  0.45 
in.  to  0.07  in.  were  used  in  the  density 
determinations.  These  may  be  consid¬ 
ered  as  representing  balls  ranging  from 
4.5  in.  to  0.7  in.  diameter.  They  were 
mixed  in  various  combinations  in  a  con¬ 
tainer  whose  diameter  bore  the  same  re¬ 
lation  to  that  of  a  commercial  ball  mill 
as  was  the  relation  of  shot  to  commer¬ 
cial  steel  balls.  From  the  weight  and 
volume  occupied  by  the  shot,  the  weight 
per  cubic  foot  was  calculated,  and  from 
this  value  the  weight  per  cubic  foot  of 
steel  balls  was  obtained.  The  accom¬ 
panying  table  gives  data  from  several 
mixtures. 

The  aggregates,  in  which  the  shots 
were  (1)  of  uniform  size,  (2)  of  near 
sizes,  or  (3)  of  the  mixture  found  in 
ball  mills,  had  the  same  density.  Only 
those  mixtures  in  which  the  smallest 
shot  could  pass  through  the  interstices 
of  the  larger  ones,  or  in  which  there 
was  an  abnormally  large  proportion  of 
the  finer  sizes,  showed  an  increase  in 
density. 

The  investigation  showed  that  steel 
balls  in  a  ball  mill  weigh  300  lb.  Cci  cu¬ 
bic  foot.  The  voids,  accordingly,  are 
38  per  cent  of  the  gross  volume,  which 
is  approximately  the  mean  between  the 
tetrahedral  and  the  cubic  packing  of 
uniform  spheres.  These  values  have 
been  checked  by  loading  ball  mills  of 
semi-commercial  size  in  the  laboratory. 
In  every  test  the  calculated  weight  oi 
balls  filled  the  mill  to  a  predetermined 
volume. 


■  ■ 

Compressed-Air  Line 

For  Suction  Ventilation 


During  the  driving  of  a  120-ft.  vertical 
ventilation  raise  to  surface  at  a  small 
mining  property  at  Creede,  Ariz.,  the 
atmosphere  became  so  deficient  in  oxy¬ 
gen,  after  driving  but  30  ft.,  writes 
B.  A.  Birdsey,  that  the  flame  of  a  car¬ 
bide  lamp  was  extinguished  when  moved 
10  ft.  up  into  the  raise.  Moreover,  even 
after  blowing  out  the  raise  for  an  entire 
shift  with  compressed  air,  the  face  could 
be  reached  only  with  considerable  diffi¬ 
culty  and  hazard ;  in  short,  working  con¬ 
ditions  in  the  raise  were  intolerable. 

A  suitable  ventilation  fan  and  an  en¬ 
gine  to  drive  it,  besides  necessary  pip¬ 
ing,  were  not  available  on  the  property. 
An  adequate  method  of  ventilating  the 
raise  was  devised,  however,  by  using 
the  compressor  as  an  exhauster.  The 
piping  shown  in  the  accompanying 
sketch  was  installed.  This  required  only 
a  few  valve  changes  and  extra  connec¬ 
tions  in  the  existing  compressed-air 
line.  Work  was  possible  in  the  raise 
after  operating  the  compressor  as  an 
exhauster  for  an  hour.  A  round  was 


then  drilled  and  blasted,  and  ventilation 
of  the  raise  repeated;  and  in  this  man¬ 
ner  driving  of  the  raise  was  completed. 

When  the  compressor  was  employed 
as  an  exhauster,  valves  A  and  C,  as 
shown  in  the  sketch,  were  closed,  and 
B  and  D  opened;  when  compressing, 
valves  A  and  C  were  opened  and  B  and 


D  closed.  Air  intake,  when  compressed 
air  is  produced,  is  at  valve  A.  Dis¬ 
charge  of  the  air  pumped  from  the 
raise,  when  the  compressor  is  operated 
as  an  exhauster,  is  through  valve  D. 
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Manganese  Mining  and  Milling 
In  the  Cartersville  District  of  Georgia 


Fir.  1 — Ideal  section  showinr  hillside  relations  of  limonite,  manranese, 
and  barite  in  the  Cartersville  rerion  (after  Hnll,  LaForre,  and  Crane) 


The  principal  deposits  of  manganese  in 
the  Cartersville  district  of  Georgia  oc¬ 
cur  in  recent  sand,  gravel,  and  clay  sit¬ 
uated  on  the  side  or  at  the  base  of 
quartzite  ridges.  (See  Fig,  1.)  In  this 
class  belong  the  Aubrey  mines  (Fig.  2) 
and  the  Dobbins  and  Ziegler  properties. 
There  is  no  conformity  in  altitude  of 
the  mines  and  no  correlation  with  old 
erosion  surfaces.  LaForge  was  of  the 
opinion  that  most  of  the  mines  lay  near 
or  directly  beneath  the  Highland  Rim 
peneplain,  although  he  recognized  that 
some  were  far  below  that  level. 

Three  modes  of  occurrence  of  man¬ 
ganese  oxides  have  been  noted — (1) 
boulders  of  manganese  oxide  in  gravel, 
evidently  derived  directly  from  the 
quartzite,  for  most  of  the  gravel  is 
quartzite  and  some  of  the  manganese 
boulders  have  fragments  of  quartzite  in 
them;  (2)  hard  concretionary  masses 
made  up  of  concentric  layers  of  psilo- 
melane  and  manganite;  (3)  soft  “chem¬ 
ical”  ore,  so  called  on  account  of  its 
purity,  which  occurs  in  veins  and  irreg¬ 
ular  bodies  in  both  clay  and  gravel. 

Descriptions  of  the  various  manga¬ 
nese-mining  properties  follow: 
Manganese  Corporation  of  America — 
This  company  owns  much  of  the  known 
manganese-bearing  area  northeast  of 
Cartersville,  but  its  recent  explorations 
have  been  largely  confined  to  a  tract 
4,000  ft.  (1,219  m.)  long  and  1,000  ft. 
(305  m.)  wide  at  Aubrey,  1^  miles  (2 
km.)  south  of  White.  Within  this  area 
manganese  has  beea  mined  from  eight 
open  cuts  from  200  to  400  ft.  (61  to 
122  m.)  wide,  300  to  800  ft.  (91  to 
244  m.)  long,  and  60  to  140  ft.  (18  to 
43  m.)  deep.  After  several  attempts  to 


Abstract  from  guide  book  for  the  use  of 
those  attending  the  forthcoming  Interna¬ 
tional  Geological  Congress  at  Washington, 
D.  C. 


mine  by  steam  shovel,  the  use  of  hy¬ 
draulic  jets  under  high  pressure  was 
adopted.  The  surface  near  the  open  cut 
lies  at  an  altitude  of  900  ft.  (274  m.) 

The  Aubrey  mines  are  situated  in  an 
area  underlain  by  the  Weisner  quartzite 
and  Shady  limestone,  but  the  areal  dis¬ 
tribution  of  these  formations  is  con¬ 
cealed  by  a  covering  of  clay  and  gravel 
in  which  the  manganese  oxides  occur. 
In  three  of  the  open  cuts  mining  has 
revealed  large,  rounded  masses  of  ffesh 
quartz-bearing  dolomite  (Shady  forma¬ 
tion).  The  trend  of  bedding  in  these 
blocks  is  diverse,  and  it  is  not  clear 
whether  they  are  true  bedrock  or  iso¬ 
lated  blocks. 

In  most  of  the  explored  area  the 
manganese-bearing  clay  is  covered  by 
rudely  stratified  clay,  sand,  and  gravel 
that  generally  contain  little  manganese. 


The  thickness  of  this  overburden  varies 
from  place  to  place  and  attains  a  maxi¬ 
mum  of  30  ft.  (9  m.)  in  Bufford  No.  7 
cut.  Although  manganese-bearing  clay 
forms  large  masses,  these  do  not  have 
simple  form  and  do  not  persistently 
underlie  large  areas.  These  bodies  of 
manganese-bearing  clay  apparently  lie 
within  clay  of  somewhat  similar  char¬ 
acter  but  differing  in  color  and  prac¬ 
tically  barren  of  manganese.  The  pre¬ 
dominant  manganese  mineral  is  psilome- 
lane,  uniformly  containing  6  to  8  per 
cent  of  barium  oxide.  It  occurs  largely 
as  angular  fragments.  All  the  ore-bear¬ 
ing  clay  thus  far  mined  contains  sub- 
angular  boulders  of  chert  and  quartz¬ 
ite.  Some  of  the  quartzite  boulders  are 
as  much  as  4  ft.  (1.2  m.)  in  diameter. 

Material  mined  here  is  not  the 
product  of  simple  residual  decay  of  the 
Shady  dolomite.  The  subangular  boul¬ 
ders  of  Weisner  quartzite,  now  sporad¬ 
ically  distributed  through  the  clay,  have 
been  worn  in  surface  streams,  and  the 
angular  fragments  of  psilomelane  have 
been  broken  in  the  process  of  transpor¬ 
tation  from  the  site  of  their  formation. 
The  most  reasonable  hypothesis  for  the 
origin  of  these  deposits  is  that  the  re¬ 
sidual  clays  inclosing  manganese  oxides 
formed  in  the  hills  east  of  the  area  and 
have  been  moved  by  slumping  to  the 
place  where  they  are  now  being  mined. 

A  general  description  of  the  mining 
and  milling  plant,  by  M.  T.  Singleton, 
follows : 

The  location  of  the  present  mining 
operations  is  on  what  is  known  as  Big 
Spring  Branch,  a  tributary  to  Pettit 
Creek.  Below  the  junction  of  Big 
.Spring  Branch  and  Pettit  Creek  a  dam 
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Flff.  8 — Section  in  open  cat  at  Aubrey,  Oa.,  showing:  mode  of  occurrence 
of  manganese  ore.  A,  clay  and  sand;  B,  soft  “chemical”  manganese 
ore;  C,  rock  fragments,  mainly  quartzite;  D.  white  clay;  E,  hard 
nodular  manganese  ore. 
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Flir.  3 — Brecciated  quartzite  from  Wolfpen  Gap,  Ga.  A.  quartzite; 
B,  manganiferouB  limonite;  C,  open  space  with  mammiliary  incrusta¬ 
tions  of  oxides. 


impounds  375,000,000  gal.  (1,419,- 
500,000  liters)  of  water,  from  which 
water  is  supplied  for  the  mining  and 
milling  operations.  Pumping  capacity  is 
provided  for  12,000  gal.  (45,425  liters) 
a  minute.  A  24-in.  (0.6-m.)  pipe  line 
is  laid  from  the  Pettit  Creek  pumping 
station  up  through  and  beyond  the  mill 
and  mining  operations,  terminating  in 
a  reservoir  constructed  by  building  an 
earth  dam  across  Big  Spring  Branch. 
This  upper  reservoir  floats  on  the  line 
and  provides  a  constant  pumping  head 
for  the  Pettit  Creek  pumps.  It  also  pro¬ 
vides  considerable  storage,  which  is 
available  to  the  mining  operations  by 
gravity  in  an  emergency. 

Two  mining  and  washing  units  have 
been  provided,  known  as  the  Bufford 
and  Aubrey.  Each  unit  consists  of 
booster  pumps  which  take  their  suction 
from  the  main  line  leading  from  the 
Pettit  Creek  reservoir  to  the  Big  Spring 
Branch  reservoir  and  raise  the  pressure 
to  about  200  lb.  to  the  square  inch  ( 14 
kg.  to  the  square  centimeter)  for  hy¬ 
draulic  giant  operation.  Higli-pressure 
lines  extend  from  the  booster  pumps 
to  the  giants  located  in  the  mining  pits. 
Four  giants  are  usually  operated  in  each 
area.  The  hydraulic  giants  disintegrate 
the  bank  clays  and  sluice  the  bank  ma¬ 
terial  to  a  sump,  which  is  a  steel  drum 
covered  with  a  perforated  plate  having 
3i-in.  (8.5-cm.)  openings. 

At  each  sump  there  is  a  6-in.  (15- 
cm.)  dredge  pump  which  pumps  the 
material  to  a  washing  plant,  discharg¬ 
ing  into  a  dewatering  cone.  The  set- 
tleable  solids  are  dewatered  into  the 
cone  and  discharged  through  the  cone 
valve  into  a  25-ft.  (7.6-m.)  Allis-Chal- 
mers  log  washer.  The  burden  on  the 
log  washer  is  light,  the  clay  having  been 
thoroughly  disintegrated  by  the  action 
of  the  hydraulic  giants. 

From  the  log  washer  the  washed 
product,  consisting  of  ore  and  gangue 
material,  is  discharged  into  cars.  Over¬ 
flows  from  the  log  washer  and  from  the 
dewatering,  cone  are  both  carried  to  a 
Dorr  bowl  classifier,  which  recovers  all 
ore  and  sand  down  to  about  200  mesh. 
The  rake  product  of  the  classifier  is 
discharged  into  cars  with  the  washer 
product.  Overflow  from  the  classifiers 
is  discharged  into  a  mud  pond. 

The  washer  product  and  the  Dorr 
bowl  rake  product  from  the  two  wash¬ 
ing  plants  are  hauled  by  cars  to  the 
concentrating  mill,  which  is  about  half 
a  mile  (0.8  km.)  from  the  washing 
plants.  When  the  cars  reach  the  con¬ 
centrating  mill,  they  are  placed  in  a 
storage  yard  and,  as  needed,  discharged 
into  a  track  hopper  having  a  capacity  of 
about  three  cars.  From  the  track  hop¬ 
per  the  ore  is  discharged  by  an  apron 
feeder  to  a  belt  conveyor  which  conveys 
|he  ore  to  a  |-in.  (1.25-cm.)  mesh  scalp¬ 
ing  screen  at  the  head  of  the  mill.  All 
screens  are  of  the  Traylor  vibrating 
type.  Oversize  from  the  scalping  screen 
is  carried  to  a  picking  belt  and  then  to 
a  Symons  cone  crusher. 


A  water  spray  is  kept  on  the  cone 
crusher  to  assist  in  breaking  up  mud 
balls  that  come  over  on  the  picking 
belt.  The  crushed  product  drops  into 
a  small  log  washer,  where  such  mud  is 
washed  out.  A  conveyor  belt  carries  the 
crushed  product  back  to  the  main  con¬ 
veyor,  closing  this  circuit.  The  under¬ 
size  from  the  scalping  screen  is  passed 
over  five  additional  vibrating  screens, 
where  five  products  are  made  for  jigs, 
varying  in  size  from  |  in.  (1.25  cm.) 
to  larger  than  14  mesh.  Undersize  from 
the  last  screen  is  pumped  to  a  dewater¬ 
ing  cone  at  the  head  of  the  table  cir¬ 
cuit. 

The  five  jig  sizes  from  the  screens 
are  discharged  into  feed  bins,  each  hav¬ 
ing  a  capacity  of  about  20  tons,  from 
which  they  are  fed  to  five  3-cell  Wood¬ 
bury  jigs.  The  cup  products,  or  concen¬ 
trates,  from  the  first  two  cells  of  these 
jigs  are  dewatered  and  elevated  into  a 
concentrate  loading  bin  at  the  shipping 
track.  On  the  last  cell  of  each  jig  an  at¬ 
tempt  is  made  to  make  a  clean  tailing, 
a  middling  product  being  taken  from  the 
cup.  The  middlings  are  returned  by  a 
belt  conveyor  to  a  set  of  crushing  rolls ; 
the  roll  product  is  discharged  onto  the 
belt  conveyor,  which  carries  the  cone 
crusher  product  back  to  the  main  con¬ 
veyor,  thus  closing  this  circuit. 

The  table  feed,  the  undersize  from 
the  last  screen  pumped  to  a  dewatering 
cone,  is  dewatered  and  fed  to  Fahren- 
wald  classifiers,  two  classifiers  being 
used  in  series  to  make  ten  spigot  prod¬ 
ucts  for  ten  Deister  tables.  Four  classi¬ 
fiers  and  twenty  tables  are  in  use. 

Three  products  are  made  on  the 
tables — concentrate,  middling,  and  tail¬ 
ing.  The  concentrate  is  pumped  to  a 
dewaterer  discharging  in  the  shipping 
bin;  the  tailing  is  dewatered  with  a 
drag  dewaterer  onto  the  tailing  belt, 
and  the  middling  goes  to  a  drag  de¬ 
waterer  which  discharges  into  a  rod 
mill  and  is  then  pumped  back  to  the 
dewatering  cone  at  the  head  of  the  table 
circuit. 

All  water  from  the  mill  is  carried  to 


a  settling  pond,  from  which  it  can  be 
recirculated  to  the  mill,  if  desired.  All 
water  from  the  entire  mining  operation, 
after  being  discharged  into  the  mud 
ponds,  finds  its  way  back  to  the  lower 
Pettit  Creek  reservoir. 

Chumley  Hill  mine — Chumley  Hill 
mine  is  situated  on  a  small  tributary  of 
Pettit  Creek.  Considerable  development 
work  has  been  done  in  this  area,  but 
mining  has  long  since  been  abandoned, 
and  the  open  cuts  are  partly  filled  with 
debris  from  the  sides. 

The  deposit  is  on  the  east  side  of  the 
Cartersville  fault  in  an  area  underlain 
by  Pre-Cambrian  quartzite  and  graph¬ 
itic  phyllite.  The  quartzite  is  cut  by 
many  minor  faults,  and  associated  with 
these  are  prominent  breccia  zones. 
Here,  the  strike  of  the  formations  is 
N.  70  deg.-75  deg.  E. 

At  the  Chumley  Hill  mine  manganif- 
erous  iron  ore  fills  the  interstices  of  a 
quartzite  breccia  and  occurs  in  veins 
ramifying  through  unbrecciated  quartz¬ 
ite.  A  high  phosphorus  content  is  a 
characteristic  feature  of  this  deposit. 
Dobbins  property — The  Dobbins  mine, 
on  the  west  side  of  the  Rowland  Springs 
road  about  4  miles  (6.4  km.)  northeast 
of  Cartersville,  is  the  oldest  manganese 
mine  in  Georgia  and  probably  the  first 
producer  of  manganese  in  the  United 
States  (1866).  Little  can  now  be  seen 
in  the  old  open  cuts,  as  essentially  all 
the  ore  is  being  mined  underground. 
The  mine  is  on  the  east  slope  of  a  ridge 
of  Weisner  quartzite.  The  ore  occurs 
in  unconsolidated  clay  and  gravel, 
which  are,  to  a  large  extent,  detrital 
materials  accumulated  by  hillside  wash 
and  talus.  Soft  “chemical”  ore  is  found 
in  pockets  near  the  surface,  but  in 
dep^  the  ore  is  hard  and  nodular  and 
is  associated  with  brecciated  fragments 
of  quartzite. 

Ziegler  property — The  Ziegler  mine  is 
on  the  same  ridge  as  the  Dobbins  prop¬ 
erty  and  about  2  miles  (3.2  km.)  south 
of  it.  This  mine  shows  to  advantage  the 
character  of  the  unconsolidated  gravel  in 
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which  the  ore  occurs.  The  pebbles  are 
distinctly  waterworn,  and  the  gravel 
deposits  dip  at  a  high  angle.  In  this 
formation  the  poor  assortment  and  lack 
of  imbrication  suggest  rapid  accumula¬ 
tion.  The  ore  occurs  as  boulders  and  as 
irregular  nodular  masses. 

The  source  of  the  manganese  of  the 
Cartersville  region  is  obscure.  In  view 
of  what  is  known  of  the  relations  of 
many  deposits  in  eastern  Tennessee  and 
Virginia,  the  beds  that  mark  the  tran¬ 


sition  from  the  Weisner  quartzite  to 
the  Shady  dolomite  seem  the  most  prob¬ 
able  source.  From  this  source,  most  of 
the  manganese  has  doubtless  migrated 
appreciably  before  deposition  as  oxide. 
In  some  deposits,  such  as  those  near 
White  mined  by  the  Manganese  Cor¬ 
poration  of  America,  these  oxides,  as 
well  as  the  inclosing  clays,  have  moved 


a  considerable  distance  before  reaching 
the  places  from  which  they  are  now 
mined. 

The  hillside  colluvial  deposits  were 
thought  by  Hall,  LaForge,  and  Crane 
to  have  been  controlled  by  the  specific 
gravity  of  the  various  components,  so 
that  a  zonal  distribution  of  barite, 
manganese,  and  limonite  was  attained, 
as  shown  in  Fig.  1.  These  ideal  rela¬ 
tions  are,  however,  not  apparent  in  most 
of  the  area. 


Automatic  Turning  of  Radius  Bearings 


Radius  bearings  are  self-align- 
.  ing  and  consist  essentially  of  a 
housing  that  contains  a  babbitted  spheri¬ 
cal  chamber,  in  which  rests  the  bearing 
proper.  When  turning  these  parts  in 
the  lathe,  slight  differences  unavoidably 
occur  between  the  positive  and  negative 
spherical  surfaces  of  the  bearing  and 
housing — ^all  lathe  feeds  being  operated 
manually — affecting  detrimentally  the 
flexibility  of  the  bearing.  Time-con¬ 
suming  manual  adjustments  are  usually 
necessary  in  order  to  overcome  this 
defect. 

To  avoid  the  necessity  for  making 
such  adjustments,  D.  L.  Adamson,  ma¬ 
chine-shop  foreman  at  the  smelter  of 
Phelps  Dodge  Corporation  at  Douglas, 
Ariz.,  confronted  periodically  with  the 
maintenance  of  a  large  number  of  radius 
bearings  from  the  anode  furnaces  and 
converters,  developed  an  ingenious 
method  of  turning  bearings  and  hous¬ 
ings  automatically,  which  is  indicated 
in  the  accompanying  self-explanatory 
illustrations. 

Fig.  1  shows  the  complete  arrange¬ 
ment  for  turning  the  babbitted  portion 
of  the  housing.  A  sturdy  steel  bar, 
clamped  to  the  compound  rest  and  fitted 
with  a  movable  tool  holder  on  one  end 
and  an  operating  mechanism  consisting 
of  a  connecting  rod  and  a  hand  lever  on 
the  opposite  end,  is  used  for  this  opera¬ 
tion.  The  small  slide  secured  to  the  bar 
below  the  tool  holder  adds  extra  sta¬ 
bility  and  prevents  chattering.  The 
housing  is  held  in  position  by  the  face 
plate. 

Figs.  2  and  3  illustrate  the  set-up  used 
for  turning  the  positive  spherical  sur¬ 
face  of  the  bearing  proper.  The  essen¬ 
tial  parts  required  are :  a  steel  disk 
bolted  to  the  cross-slide,  from  which  the 
feed  screw  has  been  removed;  a  steel 
roller  attached  to  a  sturdy  bridge  made 
from  flat  iron ;  two  heavy  clamps  which 
form  the  base  for  the  bridge;  an  eye- 
bolt;  a  short  length  of  cable;  a  guide 
pulley  bolted  to  the  lathe  saddle;  and  a 
counterweight,  to  press  the  disk  of  the 
movable  cross-slide  to  the  stationary 
roller  secured  to  the  bridge.  The  bear¬ 
ing,  pressed  onto  a  mild-steel  bar,  rests 
between  the  live  and  dead  centers  of  the 
lathe. 

Operation  of  the  arrangement  is 


simple.  The  tool  is  advanced  slowly  to 
the  bearing  surface,  and  the  forward  or 
reverse  power  feed  set  in  motion.  The 
disk  of  the  cross-slide,  pressed  against 


the  stationary  roller  by  the  counter¬ 
weight,  forces  the  loose  cross-slide  to 
describe  a  semicircle,  which,  in  turn 
guides  the  tool  to  cut  a  perfect  spherical 
surface  at  the  desired  point  on  the  ex¬ 
terior  of  the  bearing. 


Fig.  1 — Arraniremeiit  for  tnrnins  babbitted  part  of  housingr 
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fered  from  general  practice,  in  that 
dividers  were  of  reinforced  concrete, 
with  short  pieces  of  shipbuilding  chan¬ 
nels  to  bolt  the  guides  in  place.  A 
hasty  conclusion  might  deem  the  cost 
excessive,  but  experience  indicated  that 
use  of  wood  was  more  expensive.  For 
instance,  in  the  beginning  the  erection 
of  a  wood  barrier  set  took  four  men 
three  days  to  cut  hitches,  to  put  in  tim¬ 
bers,  and  wedge  them  in  line.  In  three 
days  the  men  became  familiar  with  the 
work  of  putting  in  concrete  dividers, 
after  which  experience  they  were  able 
to  construct  invariably  one  set  per  shift. 
Generally  they  put  in  eight  sets  per 
it  of  the  main  10c.  per  ton,  no  advantage  was  seen  in  week  of  six  shifts.  These  dividers  were 
of  the  Desloge  the  extra  expense  involved  of  building  spaced  at  6-ft.  centers,  necessitating  use 
»mpany,  subse-  a  chute.  In  fact,  a  chute  would  have  of  18-ft.  glides.  This,  of  course,  was 
he  St.  Joseph  interfered  with  operations  on  the  bottom  not  the  standard  length,  but  I  was  in- 
»art  of  a  plan  level.  fluenced  by  the  observation  that  long 

hoisting  and  Fig.  2  gives  a  general  outline  of  the  lengths  are  generally  cut  from  better 

■  '  '  timber. 

The  forms  for  the  dividers  were  made 
in  the  shop  from  2xl2-in.  boards  8  ft. 
long,  which,  when  assembled  as  shown 


Fiff.  1 — Conatrnction 
photograph,  showinc 
retaining:  wall,  partly 
completed  ore  bins  and 
sinking:  headframe, 
arranged  so  that  ereotion 
of  main  headframe  could 
proceed  simnltaneonsly  with 
sinking 


of  shaft,  concrete  ore  bin,  and  head-  also  shown  on  this  sketch.  The  amount  which,  when  assembled  as  shown 

frame  for  hoisting  men  and  equipment  of  powder  used  seems  excessive.  Had  in  Fig.  3  and  not  sized,  gave  a  beam 

in  sinking.  Three  operations  were  car-  time  been  available  for  experimenting,  8x11^  in.^  A  beveled  filler  was  used  to 

ried  on  each  24  hr. — erection  of  head-  the  number  of  holes  and  powder  used  reduce  width  at  the  guides  to  6  in.  Ends 
frame,  sinking  of  shaft,  and  preparing  doubtless  could  have  been  reduced  were  beveled  so  that  no  abrupt  edges 
the  bottom  level.  The  day  shift  worked  without  choking  the  churn-drill  hole 
on  erection,  the  evening  shift  on  sink-  with  large  rock. 

ing,  and  the  night  shift  on  preparing  During  the  sinking  of  the  glory  hole 
the  bottom  level.  Equipment  used  in-  a  great  deal  of  rapping  down  was  re- 
cluded  a  50-hp.  hoist  originally  pur-  quired,  because  of  slacking  of  shaly 
chased  for  an  incline;  Ingersoll-Rand  layers.  For  these  reasons  a  considerable 
D.C.  23  drills  for  J-in.  hexagon  steel ;  variation  in  advancement  occurred, 

eight  sets  of  drill  steel;  50  ft.  of  1-in.  Minimum  average  advance  per  shift  in 

air  hose ;  a  2-in.  pipe  for  glory-hole  one  week  was  4.83  ft.  Maximum  aver- 

shaft;  a  3-in.  pipe  when  stoping  to  full  age  advance  per  shift  for  sinking  the 

size;  40  per  cent  gelatin  powder  and  glory  hole  was  12.07  ft.,  and  the  aver- 

electric  exploders.  age  advance  per  shift  for  sinking  the 

The  shaft  was  sunk  in  two  stages ;  glory  hole  was  7.55  ft. 
the  first,  the  sinking  of  a  5-ft.  diameter  In  stoping  to  full  size  the  advance 
shaft  on  the  churn-drill  hole ;  the  was  not  so  rapid,  because  of  the  amount 
second,  stoping  out  to  full  size  of  the  of  trimming  of  walls  required  to  keep 
shaft,  using  the  5-ft.  diameter  shaft  as  working  conditions  safe.  Delays  oc- 
a  glory  hole.  The  crew  for  the  first  curred  because  of  misfires,  probably 
stage  was  composed  of  two  men  and  a  caused  by  using  old  detonators.  Also, 
hoisting  engineer,  who  also  prepared  in  connecting  wires,  sufficient  care  was 
explosive  charges.  Four  men  and  a  not  taken  to  follow  the  circuit  and  make 
hoist  engineer  comprised  the  crew  for  sure  that  connections  were  properly 
the  second  stage.  To  reduce  extra  made  and  insulated  from  the  ground, 
supervision,  a  competent  drift  con-  That  wires  will  ground  in  sinking  is 
tractor  was  used  as  a  working  foreman,  more  probable  than  that  they  will  do  so 
and  paid  $1.25  extra  per  shift  for  tak-  in  drift  work,  particularly  at  connec- 
ing  full  responsibility  to  carry  out  the  tions  not  properly  taped.  Even  with 
work  safely  and  efficiently.  Once  a  these  adverse  conditions  an  average  ad- 
week  the  engineering  department  meas-  vance  of  5.75  ft.  per  shift  was  made 
ured  the  advance  and  checked  the  with  a  crew  of  only  four  men.  Progress 
plumb  and  size  of  shaft.  was  always  sacrificed  for  safety,  not 

The  crew  on  the  bottom  level  em-  only  because  of  a  belief  in  safety,  but 
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Fig.  3 — Forms  for  dividers 
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would  appear  on  the  enlarged  section  for  expansion  from  absorption  of  in  limestone — a  type  of  rock  similar  to 
of  the  divide  at  the  wall.  These  forms  moisture.  Cost  of  construction  of  the  that  through  which  the  Desloge  Con- 
were  8  ft.  long,  because  of  length  of  shaft  collar,  which  was  concreted  for  30  solidated  No.  7  shaft  was  sunk:  drill- 
cage;  so  that  when  no  further  use  re-  ft.  and  made  sufficiently  heavy  to  sup-  ing,  18  per  cent  of  total  time;  loading 
mained  for  them  as  forms,  the  timber  port  one  side  of  the  concrete  ore  bin  and  blasting,  7  per  cent ;  blowing  smoke, 
would  be  of  standard  size  for  use  in  and  one  section  of  the  25-ft.  retaining  7  per  cent ;  mucking,  55  per  cent ;  taking 
other  concrete  work;  and  so  that  scrap  wall,  was  a  little  less  than  $50  per  foot,  care  of  loose  ground,  4  per  cent;  mis- 
1-in.  lumber  of  any  size  could  be  nailed  inclusive.  My  estimate  had  been  $55  cellaneous  delays,  9  per  cent  of  total 
onto  the  outside  of  the  forms  to  extend  per  foot,  and  $30  per  foot  for  the  re-  time.  From  these  and  other  data,  and 
to  the  shaft  wall,  thereby  obviating  mainder  of  the  shaft.  The  latter  esti-  from  practical  experience,  my  conclu- 
torms  of  different  length  to  suit  vari-  mate  was  nearly  20  per  cent  above  the  sion  is  that  to  sink  a  shaft  on  a  churn- 
ous  shaft  widths.  actual  cost.  drill  hole  is  cheaper  and  safer  than  to 
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in  the  accompanying  sketch.  This  de¬ 
vice  consists  of  a  semicircular  body, 
containing  on  one  end  a  threaded  bore 
for  attachment  to  the  lathe  spindle,  and 
on  the  other  end  a  carefully  machined 
interior  with  a  mild-steel  clamp  to  ac¬ 
commodate  and  secure  the  bearing  to  be 
turned.  Smaller  bearings  can  be  affixed 
to  the  jig  by  inserting  machined  seg¬ 
ments  into  the  void  between  the  smaller 
bearing  diameter  and  the  larger  diam¬ 
eter  of  the  jig  bore. 


the  form  reinforcement  was  placed  in  solidated  Copper  Company,  at  Ray, 
the  holes.  Two  scrap  reinforcement  Ariz.,  confronted  with  the  maintenance 
rods  were  set  in  drill  holes  to  serve  as  of  numerous  large  i 
extra  reinforcement  in  the  lower  brace  carded  the  aforesai 
section.  Two  pieces  of  |-in.  pipe,  IH  a  sturdy  cast-iron  ji 
in.  long,  were  cast  in  with  the  beam,  for 
inserting  later  the  bolts  to  hold  the  6-in. 
shipbuilding  channels  in  place.  Only 

one  channel,  12  in.  long,  was  on  top  of  _ _ 

each  beam,  and  where  the  guide  was  f 

spliced  a  channel  was  also  placed  on  I 

the  bottom  of  the  beam.  Fig.  3  illus-  I 

trates  assembly  of  beam,  channel,  and  A 

guide  at  a  splice.  /  I 

The  guides,  8x10  in.  and  18  ft.  long,  /  j 

were  leveled  i  in.  on  each  end,  to  keep  v2 _ 

them  from  splintering,  and  were  bolted  - 

to  channels  as  previously  illustrated.  To  Laf he  spindle 

keep  the  line  of  the  guides  true,  a  i-in. 
opening  was  left  at  each  butt,  to  allow 


Mild-sfeel  damk 


i  Motor 

!  bearing' 

^Machined  surface 


Cast-iron 


208 


Engineering  and  Mining  Journal — Vol.l34,No.5 


Compass  Surveys  for 
Stope  -  Contract  Settlements 


The  surveying  equipment  includes  a 
good  compass,  preferably  the  Brunton, 
equipped  with  a  light  steel  tripod  with 
telescopic  folding  legs;  100-ft.  cloth  reel 
tape ;  folding  rule  or  short  tape ;  and 
cross-section  paper  for  note  keeping. 
The  dial  of  the  compass  should  be  set 
the  true  bearings  instead  of  the 
magnetic  bearings  may  be  read  directly. 


stupe  plan  illustrating;  use  of  compass 
ill  surveying;  for  contract  measurements 

points  established 
^  from  offsets  to  base  tine 


Mining  companies  are  adopting  con¬ 
tract  or  bonus  systems  so  extensively 
for  the  payment  cf  underground  labor 
that  detailed  surveying  of  stopes  is 
rapidly  becoming  routine  procedure. 
Stoping  is  usually  paid  for,  under  these 
systems,  by  the  unit  of  ground  broken 
and  removed;  this  necessitates  accurate 
volume  measurements  if  disputes  with 
the  workmen  are  to  be  avoided. 

The  compass  survey  has  been  used 
successfully  for  the  measurement  of 
horizontal  top-slice  stopes,  proving  to 
be  accurate  and  a  great  time  saver  un¬ 
derground,  compared  to  transit  surveys. 
Office  work  is  minimized,  for  laborious 
calculations  are  avoided  and  the  map 
plotting  is  simplified.  The  system  was 
applied  to  the  surveying  of  small  stopes, 
in  which  the  top-slicing  method  of  min¬ 
ing  was  used  in  the  extraction  of  pillars, 
and  in  parts  of  shrinkage  stopes  in 
which  the  ore,  broken  several  years 
before,  had  become  recemented. 

Stoping  was  begun  at  the  top  of  the 
ore  by  ordinary  square-setting.  Sub- 
levels,  3x5  ft.  in  cross-section,  were 
driven  11  ft.  below  the  square-set  floor. 
These  sublevels  were  driven  untimbered 
to  connect  the  stope  raises  and  were 
then  extended  to  the  mining  limits. 
Sublevel  contracts  were  let  on  volume 
units  or  advance  units.  Opening  sets 
of  the  slice  were  started  from  the  raises 
and  advanced  to  the  stoping  limits.  The 
stope  usually  remained  open,  or  nearly 
so,  until  the  entire  slice  was  finished. 
Mining  continued  on  but  one  slice  at  a 
time,  sublevels  being  opened  only  when 
the  slice  above  was  nearing  completion. 


In  making  the  survey  underground, 
the  engineer  sets  up  the  compass  on  the 
tripod  in  such  a  location  that  a  reverse 
bearing  may  be  taken  and  the  distance 
measured  to  a  spad  set  in  the  raise 
timbers,  the  spad  having  been  located 
accurately  on  the  stope  plan.  The  fore 
sight  is  taken  on  the  wall  or  face  or 
post,  so  that  the  line  of  sight  will  be 
approximately  parallel  to  the  face  to  be 
measured.  The  100-ft.  tape  is  stretched 
on  the  floor  from  the  compass  to  the 
fore  sight;  or,  if  this  is  impossible  be¬ 
cause  of  muck  piles,  the  tape  must  be 
held  between  the  two  points.  Offsets 
are  measured  from  this  base  line  to  the 
face  at  intervals  of  3  ft.,  or  less  if  the 
face  changes  abruptly.  The  points 
chosen  should  be  average  points  for  the 
position  of  the  wall.  This  method  is 
similar  to  the  method  of  surveying  for 
details  in  drifts  and  tunnels  that  have 
been  traversed. 

The  sketch  is  drawn  in  a  manner 
similar  to  the  sketches  for  details  in  the 
field  notes  of  a  transit  notebook.  It  is, 
however,  easily  and  quickly  drawn  to 
scale  on  cross-section  paper.  Any  co¬ 
ordinate  line  is  chosen  to  represent  the 
base  line,  the  bearing  is  written  along 
this  line,  and  the  positions  of  the  com¬ 
pass  and  fore  sight  are  drawn  to  scale. 
The  offset  points  are  plotted  along  the 
base  line.  Each  base  line  must  be 
sketched  by  itself,  and  no  attempt  is 
made  to  draw  a  continuous  sketch  with 
the  parts  assembled  in  proper  relation. 

Before  leaving  the  stope,  the  engineer 
should  check  the  survey  by  several 
methods.  First,  the  bearings  of  the 
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base  line  and  of  the  lines  locating  the 
compass  should  be  taken  from  both  ends 
of  the  lines.  Second,  the  bearings  and 
distances  should  be  taken  to  another 
spad,  located  on  the  stope  map,  if  this 
is  possible.  Third,  offsets  to  the  face 
should  be  taken  to  several  points  on  the 
wall  that  have  been  previously  plotted 
on  the  stope  plan.  Errors  introduced 
by  local  attraction  will  be  avoided  if 
these  precautions  are  taken. 

Office  records  are  meager  but  ade¬ 
quate.  Only  a  plan  map  of  each  slice  is 
necessary,  which  may  be  plotted  on 
plain  transparent  paper  or  tracing  cloth. 
The  paper  must  be  transparent.  The 
map  is  oriented  in  the  true  meridian, 
and  the  chutes  and  ladderways  are  ac¬ 
curately  plotted  from  the  data  of  the 
mine-traverse  records  or  from  records 
of  a  special  transit  survey.  Reference 
spads  are  accurately  located  and  plotted 
on  each  slice  plan. 

In  plotting  the  measure,  the  engi¬ 
neer  locates  the  position  of  the  com¬ 
pass  with  protractor  and  scrde,  and  the 
base  line  is  accurately  plotted  in  the 
correct  bearing.  The  cross-section  paper 
on  which  the  underground  notes  are 
plotted  is  oriented  under  the  plan  so 
that  the  base  line  on  the  cross-section 
paper  corresponds  with  the  penciled 
base  line  on  the  plan.  The  outline  of 
the  wall  may  be  inked  on  the  plan,  and 
the  resulting  area  should  be  dated.  This 
area  is  determined  with  a  planimeter, 
and  the  volume  obtained  by  multiplying 
the  area  by  the  height  of  the  slice,  which 
will  be  a  constant  for  the  measure.  All 
calculations  may  be  recorded  under  the 
date,  so  they  will  be  readily  available. 

Obviously,  the  stope  plan  must  be  to 
the  same  scale  as  the  underground 
sketch.  A  convenient  scale  for  the,  plan 
is  10  ft.  to  1  in.,  corresponding  to  the 
coordinate  paper  ordinarily  used  in  the 
engineering  office.  Other  scales  mav 
be  used;  however,  for  cross-section 
paper  may  be  obtained  in  8,  10,  12,  16, 
and  20  subdivisions  to  the  inch. 

The  outline  of  the  completed  slice 
above  the  operating  slice  should  be 
inked  on  the  plan  for  reference;  this 
may  be  inked  in  black,  and  the  contract 
measurements  in  the  operating  slice 
may  be  inked  in  colors.  The  color 
scheme  should  follow  some  predeter¬ 
mined  schedule  and  thus  leave  an  un¬ 
mistakable  record.  This  method  of 
stope  surveying  could  be  applied  under 
a  great  number  of  conditions  in  which 
the  backs  of  the  stopes  are  so  regular 
that  an  averaee  height  for  the  cuts 
could  be  assured. 
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Personal  Notes 
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Comment 
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Criticism 


H.  S.  Munroe,  consulting  engineer  to 
Rhokana  Corporation,  has  returned  to 
London  from  South  Africa. 

J.  B.  Knaebel,  of  the  Mining  Division 
of  the  United  States  Bureau  of  Mines, 
has  been  transferred  from  Washington 
to  the  Western  United  States. 

A.  T.  Holman,  of  Holman  Brothers, 
Camborne,  England,  was  recently  in 
Johannesburg,  Transvaal,  arranging  for 
the  establishment  of  a  branch  manufac¬ 
turing  plant  at  Selby  Township. 

Daniel  C.  Jackling  was  presented  with 
the  John  Fritz  gold  medal,  awarded  an¬ 
nually  by  the  American  engineering 
societies  “for  notable  scientific  or  indus¬ 
trial  achievement,”  at  a  meeting  at  the 
Union  League  Club,  New  York,  on 
April  21. 

Dr.  Waldemar  Lindgren,  head  of  the 
Department  of  Geology  at  the  Massa¬ 
chusetts  Institute  of  Geology,  will  re¬ 
tire  shortly  at  the  termination  of  25 
years’  connection  with  that  institution. 
Dr.  Hervey  W.  Shimer,  professor  of 
paleontology,  has  been  appointed  acting 
head  of  the  department  of  geology. 

Dr.  S.  H.  Knight,  professor  of  geology 
at  the  University  of  Wyoming,  has  been 
appointed  State  Geologist  under  the  pro¬ 
visions  of  an  act  recently  passed  by  the 
Legislature  that  abolished  the  office  of 
State  Geologist  at  the  State  capital, 
Cheyenne,  and  created  a  Geological  Sur¬ 
vey  of  Wyoming,  with  headquarters  at 
the  University  of  Wyoming,  Laramie, 
Wyo. 

Stewart  Campbell,  author  of  the 
article  on  “Amalgamation-Flotation  of 
Gold  Ore,”  in  this  issue,  who  for  many 
years  was  inspector  of  mines  for  the 
State  of  Idaho,  and  who  is  now  in  con¬ 
sulting  practice,  with  headquarters  in 
Boise,  Idaho,  was  graduated  from  the 
University  of  Idaho  in  1907.  Interrupted 
only  by  War  service,  he  has  acted  since 
in  an  operating  and  consulting  capacity, 
to  private  interests  and  to  the  State. 
For  a  term  he  served  as  member  of  the 
House  of  Representatives  from  Blaine 
County. 

C.  W.  Workman,  field  engineer  for 
the  Cyril  Knight  Prospecting  Company, 
took  a  prospecting  party  of  three  men 
by  air  route  to  Cape  Smith,  1,000  miles 
north  of  Toronto  on  the  northeast  shore 
of  Hudson  Bay,  late  in  March.  The  two 
planes,  piloted  by  K.  F.  Saunders  and 
Howard  Watt,  of  Canadian  Airways, 
maintained  daily  wireless  contact  with 
the  company’s  station  at  Great  Bear 
Lake,  1,500  miles  to  the  westward.  On 
their  return  the  planes  brought  out  1,000 
lb.  (1,200  skins)  of  white  fox  furs  for 
Hudson  Bay  Company  and  Revillon 
Freres.  The  prospecting  party  will 
examine  in  detail  the  large  areas  of  mas¬ 
sive  and  disseminated  sulphides  dis¬ 
covered  last  summer. 


Prospecting  Opportunities 
in  British  Guiana 

The  Editor: 

British  Guiana,  which  borders  Vene¬ 
zuela  and  is  only  a  ten  days’  run  by  boat 
from  New  York,  is  the  only  British  pos¬ 
session  in  South  America.  It  has  an 
area  of  about  90,000  square  miles  and  a 
population  of  350,000.  Many  natives 
make  a  good  living  by  washing  for  gold 
and  diamonds  by  primitive  methods. 
Placer  working  can  be  made  to  pay 
handsomely  if  capital  is  available.  A 
good  pump  is  necessary,  and  a  portable 
boiler.  Fuel  and  water  are  plentiful, 
but  one  must  know  how  to  make  re¬ 
pairs,  as  native  mechanics  are  not 
anxious  to  go  in  the  bush.  Georgetown, 
the  capital,  with  a  population  of  about 
50,000,  is  situated  at  the  mouth  of  the 
Demerara  River.  It  has  engineering 
works  for  major  repairs,  and  everything 
required  for  prospecting  can  be  pur¬ 
chased  there,  including  stores. 

Many  small  deposits  of  gold  quartz 
occur,  scattered  over  the  interior,  that 
have  scarcely  been  touched.  These  are 
suitable  for  exploitation  by  operators 
with  little  capital,  using  small  stamp 
mills.  Inside  and  outside  amalgamation 
will  recover  about  80  per  cent  of  the 
gold.  A  partnership  of  two,  one  a  real 
miner  and  the  other  a  general  millman, 
would  do  well  in  this  country.  Labor  is 
plentiful.  The  government  encourages 
prospectors,  and  the  climate  is  good. 
Before  one  comes  down,  however,  in¬ 
quiry  should  be  addressed  to  the  Lands 
and  Mines  Department,  Georgetown, 
for  full  particulars.  One  should  make 
arrangements  for  the  equipment  needed. 
No  elaborate  outfit  is  required.  Laborers 
are  contracted  at  the  Mines  and  Forests 
Department  for  a  small  fee,  and  the  De¬ 
partment  enforces  the  contract. 

Transportation  to  the  interior  is  by 
5-ton  motor  boats  owned  generally  by 
merchants,  and  a  prospector  can  always 
get  passage  by  them.  The  boatmen  are 
adepts  at  negotiating  the  falls,  which  are 
numerous  in  all  the  rivers  in  the  colony. 
Dredging  also  offers  prospects.  One 
dredge  now  working  gives  good  returns. 

H.  A.  Stevenson. 

Mackenzie, 

British  Guiana. 

P.  K.  Homer  is  in  Siam,  on  profes¬ 
sional  work. 

F.  R.  Weeks  has  returned  to  Van¬ 
couver,  B.  C.,  after  a  professional  visit 
to  California. 

R.  S.  G.  Stokes,  consulting  engineer 
to  Central  Mining  &  Investment,  is  in 
England,  on  leave. 

Sidney  Paige  and  Matthew  van  Siclen, 
of  Washington,  D.  C.,  are  in  Turkey,  on 
professional  work. 

C.  Minot  Weld  and  Donald  M.  Lid¬ 
dell  announce  removal  of  their  offices  to 
76  Beaver  St.,  New  York. 


T.  R.  Holmboe,  who  has  been  in  Rus¬ 
sia  for  the  last  three  years,  arrived  in 
New  York  on  April  14. 

C.  H.  Richards  recently  left  Cornwall 
to  take  up  an  appointment  with  Ariston 
Gold  Mines  (1929),  operating  at  Prestea, 
Gold  Coast  Colony,  West  Africa. 

George  H.  Ashley,  State  Geologist  for 
Pennsylvania,  announces  the  removal  of 
the  Pennsylvania  Topographic  and 
Geologic  Survey  to  the  South  Office 
Building,  Capitol  Group,  Harrisburg,  Pa. 

R.  E.  Hellmund,  born  in  Gotha,  Ger¬ 
many,  and  educated  at  the  universities 
of  Ilmenan  and  Charlottenburg,  has 
been  appointed  chief  engineer  to  the 
Westinghouse  Electric  &  Manufacturing 
Company. 

Livingstone  Wernecke,  manager  of 
the  Treadwell  Yukon  interests  at 
Wernecke,  Y.  T.,  is  to  move  to  Juneau 
and  make  headquarters  there  for  a  con¬ 
tinuance  of  prospecting  operations  in 
Yukon  Territory  and  British  Columbia, 
and  for  considering  new  prospects  avail¬ 
able  for  the  joint  account  of  the  Tread¬ 
well  Yukon  and  Alaska  Juneau  com¬ 
panies. 

W.  E.  Sinclair,  author  of  the  article 
in  this  issue  on  “Placer  Mining  by 
Centrifugal  Pump,”  served  as  mining 
engineer  to  Witwatersrand  Deep,  Ltd., 
Johannesburg,  Transvaal,  from  1912  to 
1917,  when  he  was  appointed  mining  en¬ 
gineer  on  the  staff  of  Union  Miniere  du 
Haut-Katanga,  Belgian  Congo,  a  posi¬ 
tion  held  until  1925.  Subsequently  he 
was  mine  captain  for  Ashanti  Goldfields 
Corporation,  operating  on  the  Gold 
Coast,  and  mine  manager  for  Anglo- 
Nigerian  Tin  Mines  and  Niger  Rayfield 
Steam  Shovels. 

George  Potter,  an  alumnus  of  the 
Michigan  College  of  Mines  and  Tech¬ 
nology,  who  recently  returned  to 
Houghton,  Mich.,  after  the  expiry  of  a 
three-year  contract  with  Roan  Antelope 
Copper  Mines,  in  Northern  Rhodesia, 
states  that  miners  in  that  region  come 
mostly  from  the  Witwatersrand  district 
in  the  Transvaal,  and  that  the  staff  is 
composed  largely  of  English,  Canadian, 
and  American  engineers,  most  of  whom 
have  previously  worked  in  Montana, 
Arizona,  and  Ontario.  The  ore,  contain¬ 
ing  about  3.6  per  cent  total  copper,  is 
treated  by  flotation,  producing  a  concen¬ 
trate  containing  55  to  60  per  cent  cop¬ 
per.  This  is  smelted  in  a  reverberatory 
furnace,  the  matte  being  treated  to  pro¬ 
duce  blister  copper,  sent  to  England  for 
refining.  The  ore  is  hoisted  through  a 
vertical  shaft  in  10-ton  skips.  The 
proportion  of  natives  to  whites  under¬ 
ground  is  about  11  to  1,  with  a  surplus 
of  supply  over  demand  of  natives  who 
wish  to  work  in  the  mine.  Recruiting  is 
therefore  unnecessary.  Native  wages  are 
low,  but  the  Kaffirs  are  happy  and  con¬ 
tented,  according  to  Mr.  Potter. 
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Walter  A.  RuKeyser  has  moved  his 
New  York  office  from  342  Madison  Ave. 
to  30  Broad  St. 

Dr.  E.  O.  Teale,  director  of  the 
Tanganyika  Geological  Survey,  South 
Africa,  is  in  Australia. 

H.  A.  Guess,  vice-president  of  Ameri¬ 
can  Smelting  &  Refining,  who  has  been 
in  England,  returned  recently  to  New 
York. 

R.  S.  McLaughlin,  of  Oshawa,  On¬ 
tario,  president  of  General  Motors  of 
Canada,  has  been  elected  to  the  board 
of  International  Nickel. 

H.  A.  Kee  has  been  retained  to  in¬ 
stall  a  100-ton  mill  for  Greene-Stabell 
Mines  at  the  company’s  gold  mine  south¬ 
east  of  the  Siscoe  in  Quebec. 

W.  A.  Pretyman,  Secretary  of  Mines 
in  Tasmania  since  1920,  will  retire 
shortly.  He  will  be  succeeded  by  J.  B. 
Scott,  State  Mining  Engineer. 

W.  P.  Mee,  metallurgist  of  American 
Smelting  &  Refining,  consultant  to 
Mount  Isa  Mines,  Queensland,  for  the 
past  18  months,  is  returning  to  the 
United  States. 

Ken  Comey,  formerly  of  Broken  Hill 
South,  in  company  with  E.  L.  Thomas, 
formerly  general  manager  of  Lake 
George  Metal  Corporation,  Captain’s 
Flat,  N.S.W.,  Australia,  is  investigating 
a  discovery  of  alluvial  gold  and  platinum 
near  Addis  Ababa,  Abyssinia. 

Mrs.  Isabella  Greenway,  widow  of 
Gen.  John  C.  Greenway,  is  a  candidate 
for  election  as  Congresswoman  from  the 
State  of  Arizona,  to  succeed  the  Hon. 
Lewis  W.  Douglas,  recently  appointed 
by  President  Roosevelt  to  the  post  of 
Director  of  the  Budget. 

C.  A.  Banks,  managin'*  director  of 
Bulolo  Dredging,  recently  awarded  by 
the  Institution  of  Mining  &  Metallurgy, 
the  Consolidated  Goldfields  gold  medal 
for  his  paper  on  the  transportation  by 
air  of  dredges  in  New  Guinea,  is  on  his 
way  from  Vancouver  to  London,  via 
New  York. 

Stanton  Tainter,  author  of  the  article 
in  this  issue  on  “  Compass  Surveys  for 
Stope-Contract  Settlements,”  is  a  grad¬ 
uate  of  the  University  of  Arizona,  with 
professional  experience  as  mining  engi¬ 
neer,  metallurgical  chemist,  and  research 
engineer  with  Moctezuma  Copper  and 
Anaconda  Copper  companies.  He  is 
now  in  private  practice,  with  head¬ 
quarters  at  White  Sulphur  Springs, 
Mont. 

Dr.  H.  C.  Parmelee,  vice-president, 
McGraw-Hill  Publishing  Company,  and 
editorial  director  since  1928,  formerly 
president  of  the  Colorado  School  of 
Mines,  has  been  appointed  editor  of 
Engineering  and  Mining  Journal,  vice 
A.  W.  Allen,  who  leaves  New  York  soon 
for  London,  to  join  the  company’s  staff 
there,  with  headquarters  at  Aldwych 
House,  Aldwych,  W.  C.  2.  Mr.  Allen 
takes  this  opportunity  to  record  his  deep 
appreciation  of  the  courtesy  and  cooper¬ 
ation  extended  to  him  since  he  assumed 
the  editorial  direction  of  Engineering  and 
Mining  Journal  in  1927,  by  mining  com¬ 
pany  executives,  contributors,  corre¬ 
spondents,  and  readers  in  all  parts  of 
the  world,  and  to  express  regret  that  a 


personal  notification  and  a  greeting  to 
each  is  impossible. 

Harold  A.  Neustaedter,  author  of  the 
article  in  this  issue  on  “Shaft  Sinking  on 
a  Borehole,”  after  being  graduated  from 
the  Missouri  School  of  Mines,  joined  the 
staff  of  Arminius  Chemical,  miners  of 
pyrite  in  Virginia,  serving  as  chemist, 
engineer,  and  assistant  to  the  manager. 
In  1917;  he  became  associated  with 
Desloge  Consolidated  Lead  as  surveyor, 
to  become  chief  engineer  and  superin¬ 
tendent  of  construction,  and,  later,  as¬ 
sistant  general  superintendent,  until 
1929.  For  a  time  he  was  assistant  mine 
superintendent  of  the  Federal  Division 
of  St.  Joseph  Lead,  and  since  the  general 
curtailment  of  operations  he  has  prac¬ 
tised  as  a  consulting  engineer,  with 
headquarters  at  Rivermines,  Mo. 

R.  J.  Grant,  formerly  manager  for 
Portland  Gold  Mining  and  Stratton’s 
Independence,  in  Colorado,  and  Cosmo¬ 
politan  Proprietary,  in  Western  Aus¬ 
tralia,  has  resigned  from  the  director¬ 
ship  of  the  United  States  Mint  to 
become  adviser  at  the  Central  Mint  at 
Shanghai  for  the  Chinese  National  Gov¬ 
ernment. 

Neil  C.  Hurley  was  recently  elected 
president  of  the  Independent  Pneumatic 
Tool  Company,  with  headquarters  in 
Chicago.  Gordon  H.  McCrea  is  vice- 
president  in  charge  of  foreign  activities, 
with  headquarters  at  40  Broadway,  Lon¬ 
don,  England. 

John  B.  Huttl  has  been  appointed 
Western  editorial  representative  of 
Engineering  and  Mining  Journal,  with 
headquarters  at  883  Mission  St.,  San 
Francisco,  Calif. 

John  C.  Pape  has  been  appointed  man¬ 
ager  of  St.  George  Gold  Mines, 
Araqariguama,  State  of  Sao  Paulo, 
Brazil,  where  a  pilot  mill  was  recently 
put  in  operation. 

W.  J.  Loring  is  in  Kansas  City,  Mo., 
on  business  in  connection  with  Consoli¬ 
dated  Gold  Mines  of  America,  operating 
at  Nevada  City,  Calif.,  of  which  he  is 
president. 

Guy  N.  Bjorge,  formerly  chief  geolo¬ 
gist  for  Old  Dominion,  Globe,  Ariz.,  and 
now  on  the  staff  of  Homestake  Mining, 
Lead,  S.  D.,  was  in  Arizona  recently. 

R.  Falconer  has  been  appointed  gen¬ 
eral  manager  of  Corindhap  Hydraulic 
Gold  Sluicing,  Victoria,  Australia. 

Richard  H.  Vail  is  examining  mining 
properties  in  the  South,  making  head¬ 
quarters  in  Greenville,  S.  C. 

J.  Mulrooney  has  been  appointed  man¬ 
ager  of  the  Croydon  Pearl  gold  mine, 
Amherst,  Vic.,  Australia. 

J.  P.  Bonardi  is  now  the  New  York 
representative  of  the  Pan  American  En¬ 
gineering  Corporation. 


Obituary 

A.  A.  Thomson,  director  of  Union 
Miniere  and  Tanganyika  Concessions, 
associated  in  an  engineering  capacity 
with  Union  Miniere  for  twenty  years;  in 
Belgium,  on  March  28,  in  the  disaster 
to  the  air  liner  “City  of  Liverpool.” 

Erie  Huntley,  formerly  associated 
with  Bewick  Moreing  enterprises  in 
Western  Australia,  later  general  man¬ 
ager  of  Hampden-Cloncurry  Copper, 
more  recently  manager  of  Temora  Gold 
Mines;  at  Temora,  N.S.W.,  on  March  2; 
aged 

-f 

Alexander  Donaldson,  a  native  of  On¬ 
tario,  Canada,  with  mining  experience  in 
Idaho,  Nevada,  Colorado,  and  the  South¬ 
west,  and  association  with  American 
Metal  and  Granby  Consolidated  com¬ 
panies;  at  Vancouver,  B.  C.,  on  March 
6;  aged  43. 

W.  de  L.  Benedict,  a  founder  and  for 
many  years  secretary  of  the  Society  of 
Older  Graduates  of  Columbia  Univer¬ 
sity;  at  New  York,  on  April  21;  aged  78. 
Mr.  Benedict,  according  to  Thomas  H. 
Leggett,  a  contemporary  of  Mr.  Bene¬ 
dict’s  at  Columbia,  was  “among  the  first 
to  test  thoroughly  and  to  bring  to  a 
successful  issue  the  dredging  of  deep- 
lying,  gold-bearing  ground  in  California 
and  elsewhere.” 

Charles  W.  Clark,  president  of 
United  Verde  Copper  and  other  com¬ 
panies;  at  New  York  on  April  11;  aged 
62.  Mr.  Clark,  son  of  the  late  Senator 
W.  A.  Clark,  was  graduated  from  Yale 
University  in  1893.  He  took  an  active 
part  in  the  control  of  the  Clark  mining 
interests  in  Arizona,  occupying  positions 
of  mining  engineer  and  general  manager 
before  he  became  president,  after  a 
struggle  in  court  with  a  g;roup  of  stock¬ 
holders,  in  1931. 

4- 

A.  E.  B.  Heden,  associate  editor  of 
Chemical  Engineering  6*  Mining  Re¬ 
view,  at  Melbourne,  on  Feb.  IS ;  aged 
54.  Mr.  Heden,  a  graduate  of  Sydney 
University,  N.S.W.,  practised  his  pro¬ 
fession  at  Broken  Hill  and  in  other  parts 
of  Australia;  also  in  Siberia,  Asia  Minor, 
and  North  America.  On  retiring  from 
field  work  he  became  associated  with 
educational  activities  at  the  Castlemaine, 
Charters  Towers,  and  Zeehan  schools  of 
mines,  joining  the  staff  of  Chemical  En¬ 
gineering  &  Mining  Review  in  1922. 

-f 

Henry  C.  Taylor,  senior  partner  of 
John  Taylor  &  Sons,  director  of 
Ooregum  Gold  Mining,  Nundrydroog 
Mines,  Mysore  Gold  Mining,  De  Beers 
Consolidated,  Consolidated  Mines  Selec¬ 
tion,  and  other  companies;  suddenly,  in 
London,  on  April  6;  aged  61.  Mr.  Tay¬ 
lor,  member  of  a  distinguished  firm  of 
mining  and  managing  engineers,  and  of 
the  Institution  of  Mining  &  Metallurgy, 
was  largely  responsible  for  the  success¬ 
ful  development  of  large-scale  gold  min¬ 
ing  operations  in  India,  although  pro¬ 
fessional  work  also  took  him  to 
Australasia,  Canada,  and  Africa. 
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Kennedy-Van  Saun  Manufacturing  and 
Engineering  Corporation,  2  Park  Ave., 
New  York.  The  equipment  has  no 
moving  parts  and  requires  no  motors. 
Compressed  air  is  used  to  transport  the 
conveyed  material  and  is  the  only  source 
of  power  employed.  The  apparatus  may 
be  connected  to  the  discharge  opening 
of  a  bin,  or  receive  its  feed  from  a  con¬ 
veyor,  or  take  the  materials  discharged 
from  a  pulverizer  directly. 

Essentially,  the  apparatus  consists  of  a 
weighing  tank  which  is  automatically 
filled  and  emptied  by  air  pressure.  The 
tank  is  mounted  on  springs,  carried  on 
a  structural  steel  frame,  which  is  sup¬ 
ported  by  concrete  piers  or  other  means 
that  will  allow  the  conical  bottom  to 
project  into  the  space  between  the  sup¬ 
ports.  The  discharge  cone  is  fitted  with 
an  automatically  operated  discharge 
gate,  connected  with  the  stationary  dis¬ 
charge  line  by  a  flexible  wear-resisting 
hose  of  special  make.  Material  to  be 
conveyed  is  delivered  into  the  tank  from 
the  bin  through  a  flexible  sleeve.  This 
contains  an  automatic  shut-off  gate, 
ineering  Works,  Milwaukee,  be  accomplished  by  an  upward,  and  not  actuated  by  air  pressure  in  such  a  way 
mrpose,  as  stated,  being  to  a  sidewise,  thrust  of  the  head.  Thus  the  that  the  material  will  flow  into  the  tank 
wore  cubical  product  with  crushing  pressures  are  largely  trans-  when  it  has  been  emptied  and  the  flow 
ize  slabs  and  splinters.  It  is  mitted  to  the  massive  end-thrust  anti-  will  be  stopped  after  the  tank  has  again 
in  three  sizes.  Nos.  24,  36,  friction  bearings.  been  filled.  During  filling,  a  vent  line 

j  numbers  representing  the  Discharge  takes  place  by  gravity  is  automatically  opened  to  allow  the  dis- 
neters  of  the  heads,  respec-  through  a  three-arm  spider,  the  chute  placed  air  to  escape  into  the  transport 
iches.  The  No.  24  unit,  as  being  attachable  in  any  desired  position,  line,  which  eliminates  all  dust  troubles. 
:rush  from  15  to  25  tons,  at  -  At  the  top,  the  tank  has  an  automatic 

rge,  to  m  to  50  tons  at  1-ia  Trampotting  Fine  Materiel,  Pneumarieally  gate  which  seajs  it  during  dis- 

Capacity  of  the  No.  48  ^  charge.  The  gate  is  self-aligning, 

ges  from  85  to  120  tons,  at  system  for  conveying  cement,  pul-  After  seating  this  gate  automatically, 

■ge,  to  170-210  tons,  at  l^-in.  verized  coal,  and  other  fine  materials  compressed  air  enters  the  tank  and 
Each  crusher  can  be  readily  pneumatically  has  been  developed  by  the  discharges  the  material.  Should  the 
meet  any  sizing  requirement  transport  line  become  obstructed,  the 

ated  range.  Power  required  pressure  builds  up  automatically 

e  sizes  is  respectively  25-30,  until  it  is  cleared,  after  which  it  drops 

'5-125  hp.  to  normal.  A  pilot  valve  controls  the 

ling  members  are  of  manga-  movement  of  the  piston-operated  filling 

and  consist  of  a  spherical  n  gate  and  the  main  air  valve  on  top  of 

on  a  gyrating  alloy-steel  the  tank,  and  also  that  of  the  piston- 

1  concave  ring.  The  latter  operated  discharge  gate  and  the  vent 

listed  to  the  desired  setting  in  the  tank  bottom.  This  valve  in 

5f  a  threaded  collar  and  a  turn  is  controlled  by  the  up-and-down 

/edge-shaped  ring  screw,  the  mMk/  LJ‘  movement  of  the  tank  as  it  is  being 

turned  by  means  of  a  hori-  jHr  emptied  or  filled,  and  directs  com- 

>ting  lever,  shown  at  the  left  pressed  air  to  one  side  or  the  other  of 

ration.  The  threaded  collar  the  operating  piston.  The  pump  mech- 

can  be  seen  immediately  to  I  anism  works  automatically  and  requires 

f  this  lever.  The  crushing  I  no  supervision  by  the  operator.  Move- 

its  shaft  is  carried  on  the  Jv  ment  of  the  air-operated  pistons  can  be 

so  adjusted  that  the  filling  and  dis¬ 
charging  cycle  may  be  regulated  to  suit 
individual  plant  conditions,  capacities, 
piping  layouts,  and  the  material  han¬ 
dled.  After  the  pistons  have  been  set 
for  one  operating  condition  no  further 
adjustment  of  the  timing  valves  is  re¬ 
quired. 


Gyrating  Head  of  Spherical  Surface  Features 
Newest  Crusher 


Unique  crush¬ 
ing  action  re¬ 
sults  from 
design  of  this 

secondary 

crusher 


Pneumatic  unit  for 
transporting  fine  ma- 
teriais  • 
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No  compressed  air  is  used  except 
when  the  material  is  actually  being 
transported.  Air  consumption  per  ton 
handled  is  practically  the  same  at  all 
tonnages.  That  is  to  say,  a  system  in¬ 
stalled  to  handle  100  tons  per  hour  will 
be  as  economical  with  respect  to  air 
when  the  rate  is  5  tons  per  hour  as 
when  at  full  capacity.  The  reason  is 
that  the  tank  will  not  discharge  until  it 
holds  enough  weight  to  operate  the 
valves. 

This  system  also  serves  to  weigh  au¬ 
tomatically  the  material  discharged,  in¬ 
asmuch  as  a  given  weight  in  the  tank 
is  required  to  operate  the  pilot  valve 
and  the  weight  required  to  discharge 
the  container  is  known. 

The  installation  just  described  is  of 
the  permanent  stationary  type,  such  as 
would  be  used  about  a  plant.  Prac¬ 
tically  the  same  system  may  also  be  used 
for  loading  cars,  ships,  or  trucks.  The 
container  or  tank  may  be  permanently 
located  as  just  described,  or  it  may  be 
moved  from  one  type  of  conveyance  to 
another  and  transported  loaded.  For 
instance,  in  handling  bulk  cement,  it 
may  be  placed  on  a  railroad  car  and 
filled  at  the  cement  plant,  and  then  at 
the  car’s  destination  it  may  be  placed 
on  a  truck  and  delivered  to  the  point  of 


New  belt-cleaning  de¬ 
vice.  1,  Spring  steel 
wipers;  2,  Adjusting 
screw ;  3,  Belt  passing 
over  discharge  pnlley. 


use.  While  this  is  taking  place  the  con¬ 
tents  are  thoroughly  protected  from  the 
elements.  The  tank  or  container  can 
also  be  mounted  on  trucks  and  filled 
with  cement  for  delivery  to  the  batching 
plant  and  from  the  container  the  cement 
can  be  extruded  by  air  to  the  bin  over 
the  mixers. 

In  addition  to  the  applications  men¬ 
tioned  at  the  outset,  this  system  of 
transporting  can  be  used  also  with  pul¬ 
verized  phosphate,  the  finer  grades  of 
sand,  fuller’s  earth,  and  slurry. 


Light  Core  Drill 

A  diamond  core  drill,  weighing  only 
207  lb.  with  its  compressed-air  motor, 
as  a  result  of  which  it  can  be  handled 
V  one  man,  has  recently  been  intro¬ 
duced  by  Sullivan  Machinery  Company, 
Chicago,  Ill.  Its  capacity  is  SO  to  250  ft. 
of  hole  at  any  angle.  It  uses  standard 
fittings,  size  “E”  or  “EX,”  for  15/16-in. 


Light  core  drill  and  rod  puller 


and  |-in.  cores  respectively.  The  nttings 
can  be  accommodated  through  the  swivel 
head.  A  heavy  double-grip  clamp  per¬ 
mits  the  drill  to  be  set  up  quickly  on 
either  mining  column  or  cross  bar.  The 
unit  is  shown  in  the  accompanying  cut, 
together  with  a  pneumatic  rod  puller 
which  the  company  has  developed  for 
pulling  rods  from  down  holes  in  cases 
where  the  drill  lacks  a  hoist.  The  puller 
can  handle  330  ft.  of  “A”  rods  or  370  ft. 
of  “E”  rods. 


Cleaning  Conveyor  Belts 

After  experimenting  for  nearly  two 
years  with  every  conceivable  method  of 
cleaning  conveyor  belts,  ranging  from 
high-speed  rotary  brushes  to  powerful 
air  jets,  the  Stephens-Adamson  Manu¬ 
facturing  Company,  Aurora,  Ill.,  has 
developed  an  inexpensive  “wiper,”  here 
described.  This  device  has  been  in  use 
for  several  months  on  belt  conveyors  in 
a  large  coal  breaker,  and  is  said  to  be 
so  effective  that  it  will  even  remove  the 
wet,  slimy  deposit  left  by  coal. 

The  device  is  illustrated  in  a  cut  pre¬ 
sented  herewith.  It  consists  of  a  row 
of  small,  thin  spring  steel  plates,  set 
perpendicular  to  the  belt  but  diagonal  to 
the  direction  of  its  travel.  Each  plate 
is  pivoted  upon  an  individual  spring, 
which  presses  it  firmly  against  the  belt. 
The  pivoted  connection  allows  the  plate 
to  seat  perfectly.  The  plates  overlap  so 
that  every  particle  is  neatly  wiped  from 
the  belt,  the  surface  being  left  clean  and 
almost  dry.  Apparently,  the  success  of 
the  wiper  lies  in  the  use  of  a  stiff,  thin 
blade,  which  will  not  bend  or  wear, 
thereby  allowing  material  to  squeeze  be¬ 
tween  it  and  the  belt.  The  wiper  is 
mounted  on  the  return  run  just  back  of 
the  discharge  pulley,  where  material 
wiped  from  the  belt  falls  into  the  dis¬ 
charge  chute.  It  is  said  to  have  proved 


successful  on  every  material  tried,  rang¬ 
ing  from  those  dripping  wet  to  those 
dusty  dry.  It  works  satisfactorily  on 
belts  having  all  kinds  of  splices,  includ¬ 
ing  metal  lacing  as  well  as  vulcanized 
joints. 


Transparent  Goggles 

New  protective  goggles,  having 
transparent  cups,  have  been  developed 
by  Willson  Products,  Inc.,  Reading,  Pa. 
Objects  can  readily  be  seen  by  the 
wearer  through  the  transparent  mate¬ 
rial.  Light  passes  through  the  walls  of 
the  cup  undimmed,  and  is  said  to  permit 
ar  entirely  normal  eye  condition.  No 
element  desirable  in  goggle  design  is 
said  to  have  been  sacrificed.  The  gog¬ 
gle  is  sturdy,  withstands  impact,  is 
sparkproof,  and  very  light.  It  can  also 
be  worn  over  spectacles,  because  of  its 
roominess. 


An  Improved  Starter 

A  mechanical  unit,  known  as  the  snub 
starter,  has  been  developed  by  the  Beth¬ 
lehem  Steel  Company,  Bethlehem,  Pa., 
for  use  primarily  with  constant-speed 
electric  motors  that  are  driving  appa¬ 
ratus  having  heavy  inertia  starting 
torque.  With  it  a  slow  start  with  uni¬ 
form  acceleration  can  be  imparted  to 
the  driven  machine.  It  is  said  to  relieve 
both  motor  and  machine  of  undue  strain 
and  shock  and  make  elaborate  starting 
equipment  unnecessary.  Its  component 
parts  are  shown  in  a  cut.  The  spider  B 
is  keyed  to  the  motor  shaft,  the  drum  A 
to  the  driven  shaft,  and  the  two 
weighted  friction  bands  C  rest  loosely 
in  the  drum  with  their  ends  connected 
to  the  spider  by  projecting  pins.  Theo¬ 
retically,  one  band  is  sufficient,  but  two 
bands  are  used  to  obtain  a  balanced 
drive.  Each  is  engaged  by  two  pins, 
one  for  each  direction  of  rotation.  A 
single  pin  answers  when  the  rotation  is 
always  in  the  same  direction.  The 
cover  and  its  retaining  wire  protect  the 
inside  of  the  starter.  When  the  motor 
is  started,  thereby  revolving  the  spider, 
the  bands  are  pulled  around  by  the  pin 
connections,  and  as  the  speed  increases 
they  are  expanded  by  centrifugal  force. 
Unlike  the  usual  type  of  friction  clutch, 
in  this  starter  the  torque  transmitted  at 
a  given  speed  is  not  materially  affected 
by  a  change  in  coefficient  of  friction  of 
the  friction  material. 

The  starter  is  designed  to  transmit 
any  required  torque  at  a  specified  num¬ 
ber  of  revolutions  per  minute.  Advan- 


Xhe  snnb  starter 
disassembled.  A, 
Drum  that  is 
mounted  on  the 
driven  shaft; 
B,  Spider,  which  Is 
keyed  to  the  motor 
shaft;  C,  weighted 
friction  bands. 
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tages  are :  The  driven  machine  is 
started  slowly.  The  motor  is  kept  free 
of  load  until  it  has  had  time  to  pick  up 
speed.  Under  excessive  torque  the 
starter  slips,  but  resumes  its  positive 
drive  as  soon  as  the  load  returns  to 
normal.  Any  desired  overload  factor 
may  be  built  into  the  unit,  and  this  can¬ 
not  be  tampered  with  by  the  operator. 
With  proper  mounting  the  starter 
serves  as  a  flexible  coupling.  The 
horsepower  it  can  transmit  is  prac¬ 
tically  unlimited.  The  friction  material 
of  the  bands  can  be  replaced. 


New  Synchronous-Motor  Controllers 

All  standard  lines  of  General  Electric 
synchronous-motor  control  have  been 
superseded  by  new  lines  incorporating 
new  and  important  features.  Included 


A  Sleeve  Valve  Conipre.ssor 

A  cut  on  this  page  illustrates  the 
principle  of  operation  of  a  new  sleeve- 
valve  air  compressor,  developed  by  the 
Mercer  Engineering  Works,  Inc.,  New 


Improved  magnetic 
(nil -voltage  syn¬ 
chronous  -  motor  con¬ 
troller 


in  this  control  equipment  are  relays  for 
automatically  applying  and  removing 
field  excitation  and  for  protecting  the 
stator  and  amortisseur  windings  under 
all  operating  conditions. 


Portable  compressor  of 
sleeve-valve  type 

York.  Passage  of  air  into  and  from  the 
cylinder  is  controlled  by  a  single  recip¬ 
rocating  sleeve  (1),  sealed  by  piston 
rings  (2),  and  operated  by  an  eccentric 
(3),  which  is  turned  solid  with  the 
crankshaft.  By  bringing  the  air  inlet 
port  (4)  into  communication  with  the 
cylinder  interior  at  the  correct  time  by 
corresponding  ports  (5)  in  the  sleeve 
itself,  an  inlet  opening  into  the  cylinder 
is  produced  having  an  area  many  times 
greater,  it  is  said,  than  that  obtained  by 
a  plate-valve  type  compressor.  The 
clear  and  unobstructed  passage  makes  it 
possible  to  charge  the  cylinder  with  cool 
air  at  atmospheric  pressure.  On  the 
compression  stroke,  about  halfway  up, 
the  top  of  the  sleeve  opens  a  port 
formed  by  a  special  type  of  sealing  ring 


A  rubber-lined 
valve  tbat 
has  wide 
application 
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(6),  and  this  puts  into  communication 
with  the  cylinder  the  completely  water- 
jacketed  annular  space  (7).  This  serves 
to  increase  the  cylinder  capacity,  thus 
delaying  the  final  compression  until  the 
piston  is  higher  up  on  its  stroke,  and 
through  slower  movement  to  increase 
the  water-cooled  surface  in  contact  with 
the  air  by  100  per  cent.  At  the  end  of 
the  stroke  the  sleeve  cuts  off  the  annular 
space  (7)  from  the  cylinder,  so  that  the 
chamber  is  filled  with  air  at  working 
pressure  and  the  only  air  left  in  the 
cylinder  is  that  between  the  piston  top 
and  the  cylinder  head,  or  only  2  per 


cost  and  operation,  compactness,  and 
suitability  for  firing  by  pulverized  fuel, 
oil,  or  gas.  The  unit  is  an  assembly  of 
standard  equipment  and  embodies  no 
radical  departure  from  established  prac¬ 
tice.  It  comprises  a  two-drum  vertical 
boiler  and  a  furnace  of  solid  brick  walls, 
the  top  and  front  of  which  are  water- 
cooled  by  tubes  connecting  into  the 
upper  boiler  drum  and  terminating  in  a 
header  in  the  lower  front  wall.  A  water 
screen  across  the  furnace  bottom  con¬ 
nects  this  header  with  the  lower  boiler 
drum.  The  unit  is  shown  herewith,  in 
a  cut. 


Compact  steam 
generator  unit,  of 
small  capacity,  for 
firing  with  pulver¬ 
ized  fuel,  oil  or  gas 


cent  of  the  volume  swept  by  the  piston. 
The  result  is  said  to  be  a  higher  volu¬ 
metric  efficiency  than  can  be  obtained 
with  a  plate-valve  compressor  in  which 
the  clearance  is  usually  about  6  per  cent. 
The  eccentric  operating  the  sleeve  is  so 
set  that,  when  the  piston  is  on  the  suc¬ 
tion  stroke,  the  sleeve  continues  upward 
until  the  air  in  the  space  (7)  is  deliv¬ 
ered  through  a  non-return  valve  (8) 
into  the  service  line.  The  annular  cham¬ 
ber  is  proportioned  so  as  to  obviate  any 
stresses  or  eddies  when  the  sleeve  re¬ 
cedes. 


New  Method  of  Electric  Welding 

A  new  development  in  arc  welding, 
known  as  Murex  straight  gap  welding, 
said  to  be  particularly  suited  to  the  join¬ 
ing  of  heavy  plate,  has  been  developed 
by  the  Metal  &  Thermit  Corporation, 
New  York.  It  is  said  to  do  away  with 
all  need  for  “veeing”  or  grooving  of 
the  plate  edges.  The  plates  may  be  used 
as  they  come  from  the  mill.  Greater 
welding  speed  and  decreased  cost  are 
claimed.  The  company  has  also  added 
a  new  line  of  heavy  mineral-coated  elec¬ 
trode  (Murex  Universal)  for  use  on 
mild  steel,  which  may  be  used  in  either 
flat,  vertical,  or  overhead  work. 


A  Small  Steam  Generator 

A  new  steam  generator  unit  has  been 
developed  by  Combustion  Engineering 
Corporation  in  capacities  ranging  from 
^000  to  40,000  lb.  of  steam  per  hour. 
Features  are  said  to  be  economy  of  first 


removal  of  the  surface  lime  occurs,  as 
in  handling  acidic  solutions,  the  insol¬ 
uble  silicate  remaining  on  the  surface 
prevents  a  rapid  continuance  of  this 
action. 

Where  mine  waters  are  highly  cor¬ 
rosive,  as  they  often  are,  not  only  in 
coal  mines,  but  also  in  some  metal¬ 
mining  districts,  corrosion  presents  a 
serious  problem.  The  new  lined  pipe  is 
said  to  have  already  given  a  good  ac¬ 
count  of  itself  in  handling  very  corro¬ 
sive  mine  water.  It  is  supplied  in  a 
wide  range  of  sizes  from  hMf  inch  up. 
The  internal  diameter  of  the  half-inch 
size  is  0.484  in.  and  of  the  12-in.  siie, 
11.251  in. 

Cable  Resists  Heat  and  Oil 

A  new  cable  insulated  with  Glyptal- 
treated  cloth  and  capable  of  resisting  i^il 
and  withstanding  high  temperatures  lias 
been  developed  by  the  General  Electbic 
Company,  and  is  now  available  in  all 
types.  In  addition  to  its  ability  to  resist 
oil  and  heat,  it  has  unusual  flexibility 
and  toughness  that  enables  it  to  st^d 
severe  mechanical  strain. 


Piping  for  Corrosive  Waters 
To  supply  a  pipe  that  is  more  resist¬ 
ant  to  corrosive  waters  and  corrosive 
solutions  than  either  uncoated  or  gal¬ 
vanized  iron  or  steel  pipe,  the  National 
Tube  Company,  Pittsburgh,  Pa.,  has 
developed  a  pipe  lined  with  a  specially 
prepared  cement,  known  as  Duroline. 
The  company  points  out  that  this  is  not 
just  another  cement-lined  pipe,  but 
rather  the  result  of  much  experiment 
that  had  for  its  objective  the  develop¬ 
ment  of  a  cement-lined  pipe  that  would 
be  suitable  for  hot-water  service  and  for 
many  industrial  uses,  in  addition  to 
being  highly  satisfactory  for  the  usual 
cold-water  lines.  The  cement  developed 
as  a  result  of  this  research  has  only 
about  one-third  the  solubility  of  ordi¬ 
nary  Portland  cement  mixtures.  Special 
methods  of  curing  have  been  developed, 
which,  combined  with  the  chemical  com¬ 
position,  result  in  a  minimum  of  shrink¬ 
age  during  setting.  An  improved 
method  of  introducing  the  lining  into 
the  pipe  has  also  been  devised  and  the 
question  of  suitable  joints  given  detailed 
study.  The  lining  is  of  low-lime  and 
high-silica  content  that  is  primarily  re¬ 
sistant  in  thin  layer  form  to  the  cor¬ 
rosive  action  of  water.  Compared  with 
ordinary  Portland  cement,  the  ratio  of 
permanence  is  even  greater  than  that 
of  solubility,  inasmuch  as  the  new  mate¬ 
rial  does  not  disintegrate  in  service. 
When  exposed  to  ordinary  water,  the 
Duroline  is  said  to  form  insoluble  com¬ 
pounds  which  increase  its  corrosion- 
resisting  qualities.  Many  chemical 
solutions  that  attract  iron  rapidly  are 
said  to  have  little  effect  on  it.  Where 


Flotation  Effects  I 

The  American  Cyanamid  Compajay 
wishes  to  acknowledge  indebtedness  to 
Dr.  Philipp  Siedler  and  his  co-workers 
of  the  flotation  laboratory  of  the  I.G., 
at  Frankfurt  a.m.,  Griesheim,  for  the 
illustrations  in  the  advertisement  in  the 
April  issue.  These  photographs  also 
appeared  in  an  article  by  Sied>er, 
Moeller,  and  Reddehase,  in  KoUdid- 
Zeitschrift,  Vol.  60,  No.  3  (1932),  to 
which  publication  acknowledgment  is 
also  made. 


BULLETINS 

Valves,  Piping.  Crane  Co.,  Chicago, 
Ill.  Two  bulletins  entitled  “After  Three 
Years  of  Starvation  Maintenance”  and 
“Born  of  Retrenchment,”  respectively. 
The  latter  calls  attention  to  the  exist¬ 
ence  of  waste  arising  from  obsolescence 
in  industrial  plants.  The  former  points 
out  a  way  to  check  the  efficiency  of  the 
piping  system  of  a  plant. 

Grinding,  Air  Separation.  Raymond 
Bros.  Impact  Pulverizer  Co.,  Chicago. 
Folder.  “Making  Micron  Material.” 

Piping.  Taylor  Forge  &  Pipe  Works, 
Chicago,  Ill.  Bulletin  entitled  “De¬ 
signed  Piping,”  referring  to  welded  pip¬ 
ing  and  covering  flow  test  data  and 
strength  analysis.  Pp.  8. 

Rope  Slings.  Mac  Whyte  Co.,  Keno¬ 
sha,  Wis.  Catalog  No.  S-2,  March. 
Single  and  multiple-part  wire-rope  slings 
and  fittings.  Pp.  27. 

Rock  Drilling.  Gardner-Denver  Co., 
Quincy,  Ill.  Bulletin  GP.  Rock-drilling 
equipment  and  accessories.  Pp.  24.  . 

Dry  Concentration.  Sutton,  Steele  & 
Steele,  Inc.,  Dallas,  Tex.  Folder.  Sys¬ 
tem  for  dry  concentration  of  ores  and 
minerals.  Pp.  6. 
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TRENDS  AND  DEVELOPMENTS 
IN  THE  INDUSTRY 


ARIZONA 

Gold  Activities  Predominate.  Ameri¬ 
can  Smelting  &  Refining  has  taken  a  51 
per  cent  interest  in  the  option  on  the 
Tombstone  Extension  mine,  held  by  F. 
W.  Richard  and  Jesse  Hayward,  who 
will  retain  the  remaining  49  per  cent.  An 
electrical  hoist  and  compressor  are  being 
installed,  and  a  transmission  line  is 
being  erected  for  transmitting  power  to 
the  mine  from  the  Tombstone  Light  & 
Power  company’s  plant.  The  shaft  is 
to  be  deepened  an  additional  250  ft. 
from  its  present  depth  of  250  ft.,  and 
drifting  will  be  started  on  the  375-  and 
485-ft.  levels.  The  property  will  be 
operated  as  the  Tombstone  Extension 
unit  of  Asarco  Mining.  At  another 
precious-metal  property  in  the  same  dis¬ 
trict,  Tombstone  Gold-Silver  Mines,  25 
leases  have  recently  been  let,  from 
which  ore  is  being  shipped  to  the  El 
Paso  smelter. 

Tom  Reed  to  Reopen.  Resumption 
of  operations  of  Tom  Reed  Gold  Mines, 
at  Oatman,  Ariz.,  is  planned  for  the 
near  future.  W.  B.  Phelps,  consulting 
engineer  and  director  to  the  company, 
will  be  in  charge.  Arrangements  have 
been  made  for  Tom  Reed  company  to 
exploit  the  Argo  and  United  American 
properties  through  Tom  Reed  workings. 
The  first-mentioned  mines  lie  on  the  hill¬ 
side  above  the  Tom  Reed,  so  that  the 
1,200-ft.  level  of  the  Tom  Reed  would 
penetrate  the  Argo  at  a  depth  of  1,500  ft., 
which  is  about  1,000  ft.  deeper  than  the 
lowest  workings  of  that  property.  The 
Tom  Reed  and  Gold  Ore  companies  have 
started  operating  the  Ramsey  Comstock 
mine,  at  Ramsey,  Nev.,  on  which  they 
have  a  joint  option.  .  .  .  The  Ari¬ 
zona  Gold  Mines  property,  4  miles  south 
of  Kingman,  has  been  purchased  by  G. 
S.  Bennett,  of  New  York,  and  Interstate 
Sales.  A  placer  deposit  on  this  prop¬ 
erty  has  been  operated  since  last  August 
by  A.  E.  Lewis.  On  the  hillside  above 
the  placer  deposit  a  large  low-grade  ore- 
body  was  worked  by  glory-hole  methods 
and  open  cuts  from  1906  to  1909. 
Bennett  has  sampled  the  placer  deposit 
and  estimates  that  it  contains  30,000 
cu.  yd.  of  gravel  averaging  $2  per  yard 
in  gold.  The  low-grade  ledge  is  to  be 
explored  with  diamond  drills.  The  new 
company  is  called  the  Kingman  Mining. 
.  .  .  Dean  G.  M.  Butler  of  the  Ari¬ 

zona  School  of  Mines,  and  head  of  the 
Arizona  Bureau  of  Mines,  estimates  that 
there  are  3,000  prospectors  for  gold  in 
the  State.  The  mining  committee  of  the 
Yavapai  County  Chamber  of  Commerce 
is  making  a  study  of  conditions  in  the 
Walker  placer  district  to  determine  the 
advisability  of  grubstaking  placer  miners 
as  a  means  of  unemployment  relief. 
.  .  .  United  Verde  is  giving  employ¬ 


ment  at  Jerome  to  600  men,  most  of 
whom  are  on  part  time.  The  work  con¬ 
sists  of  stripping  operations  in  the  open 
pit,  construction  work  in  No.  7  shaft, 
mine  and  smelter  maintenance,  and  re¬ 
search.  The  company  stopped  produc¬ 
tion  in  May,  1931,  and  has  not  sold  any 
copper  for  over  two  and  a  half  years. 
United  Verde  Extension  is  working  500 
men  at  a  payroll  cost  of  $50,000  per 
month.  A  part  of  the  present  output  of 
1,500  tons  of  blister  copper  per  month 
is  being  sold  in  France.  None  is  mar¬ 
keted  in  the  United  States. 

MONTANA 

Mine  and  Mill  Developments.  Spo- 
kane-Idaho  Copper,  operating  a  gold 
property  35  miles  southeast  of  Libby, 
Lincoln  County,  has  been  shipping 
crude  ore  during  the  winter  to  the 
smelter  at  Trail,  B.  C.  The  company 
now  has  its  mill  in  operation,  treating 
ore  assaying  about  1  oz.  gold  and  3  oz. 
silver  per  ton.  The  ores  also  contain 
tungsten.  .  .  .  Basin  Goldfields  proper¬ 
ty  of  Butte  Copper  Consolidated  Mines  is 
following,  in  its  No.  2  east  tunnel,  the 
ore  body  opened  in  a  winze  8  ft.  below 
No.  1  east  tunnel.  The  two  tunnels  show 
a  difference  of  35  ft.  in  elevation.  The 
snow  is  melting  fast,  and  in  a  short  time 
the  road  will  be  in  condition  to  permit 
further  shipments  of  gold  ore.  .  .  . 
Standard  Silver-Lead,  of  Spokane,  has  re¬ 
newed  its  bond  and  lease  from  Mrs.  Owen 
Byrnes  on  the  Jay  Gould  gold  property, 
in  the  Stemple  district,  Lewis  and  Clark 
County.  .  .  .  Stratton  &  Stratton,  of 
Wallace,  Idaho,  have  taken  over  and  are 
operating  the  Bald  Butte  gold  property,  in 
the  Marysville  district,  Lewis  and  Clark 
County.  Eugene  Mumnaugh  is  in  charge. 
.  .  .  George  Pulver  and  associates,  of 
Spokane,  Wash.,  have  organized  Mam¬ 
moth  Mining  &  Milling,  to  work  the  King 
mine,  in  the  vicinity  of  Twin  Bridges, 
Madison  County.  A  new  road  is  being 
built  and  a  long  tunnel  will  be  driven 
to  tap  the  veins.  .  .  .  Gold  Mountain 
Mines  has  been  incorporated  by  P.  L. 
O’Neill,  J.  A.  O’Neill  and  Coleman  H.  Mul- 
cahy,  of  Dear  Lodge,  to  take  over  and  oper¬ 
ate  a  group  of  seven  claims,  17  miles  south 
of  Superior,  in  Mineral  County.  Ore  runs 
about  $7  per  ton  in  gold,  and  a  mill  is  on 
the  property.  The  property  of  Basin  Mon¬ 
tana  Tunnel,  on  the  west  flank  of  High 
Ore  gulch,  east  of  Basin,  Jefferson  County, 
is  being  actively  developed.  Grey  Eagle 
shaft  is  to  be  unwatered  to  the  600-ft. 
level.  Work  is  also  being  done  at  several 
points  on  the  surface  where  silver  was 
found.  The  company  plans  to  drive  a 
crosscut  tunnel  to  tap,  at  depth,  the  veins 
encountered  on  the  surface.  . 


CALIFORNIA 

Small-Scale  Operations  Increase.  The 
annual  outpouring  of  amateur  gold 
seekers  into  the  placer  mining  districts 
of  California  began  early  this  year.  In 
a  few  weeks  the  number  of  daily  visi¬ 
tors  to  the  San  Francisco  office  of  the 
California  State  Mineralogist  increased 
from  150  to  between  three  and  four 
hundred.  A  large  percentage  were  in 
search  of  information  that  would  help 
them  locate  and  operate  a  profitable 
placer  mining  claim.  Walter  W.  Brad¬ 
ley,  State  Mineralogist,  said  the  indi¬ 
cations  are  that  this  year  a  much  larger 
number  of  the  amateur  miners  will  be 
in  the  hills  than  were  there  last  year. 

.  .  .  Under  the  California  law  requir¬ 
ing  gold  buyers  to  be  licensed,  it  is  pos¬ 
sible  to  estimate  closely  the  annual  pro¬ 
duction  of  placer  gold  by  individual 
operators  and  small  groups.  The  amount 
of  gold  they  secure  is  so  small  (an  aver¬ 
age  of  about  40c.  per  day)  that  almost 
all  goes  over  the  counters  of  local  re¬ 
tail  merchants.  Official  records  indicate 
that  production  of  placer  gold  by  the 
12,000  or  13,000  small  operators  in  Cali¬ 
fornia  placer  districts  in  1932  totaled 
about  $500,000.  .  .  .  The  Red  Cross 
office  at  Auburn  and  other  relief 
agencies  in  northern  California  have 
asked  the  State  Mining  Bureau  to  dis¬ 
courage  amateur  placer  miners  from 
bringing  women  and  children  with  them, 
because  of  the  extent  to  which  such 
families  have  become  public  charges  by 
reason  of  lack  of  funds  or  mining 
experience. 

Mine  and  Mill  Developments.  The 
Beebe  mill,  at  Georgetown,  is  now  treat¬ 
ing  350  tons  of  ore  daily,  with  200  tons 
drawn  from  the  Beebe  mine  and  the  re¬ 
mainder  from  the  Eureka-Woodsidc 
mine.  Reports  are  current  that  Atolia 
Mining  has  also  taken  over  the  Alpine 
mine,  in  Garden  Valley,  and  is  dewater¬ 
ing  the  400-ft.  shaft.  .  .  .  Pacific 
Portland  Cement  has  resumed  opera¬ 
tions  at  its  Mountain  Quarry  property, 
near  Auburn,  with  40  men  employed. 
.  .  .  Rehabilitation  work  has  been 

started  at  the  Florence  and  Olive  mines 
by  Trinity  Gold  Bar  Mining.  The  prop¬ 
erties  have  been  idle  for  the  past  50 
years.  .  .  .  Large-scale  operations 
are  planned  by  W.  M.  Byerstorfer  and 
Ralph  Baverstock,  Los  Angeles  capi¬ 
talists,  who  have  recently  acquired  the 
old  Landecker  mine,  near  Placerville. 

Equipment  for  a  100-ton  mill  has  been 
assembled  at  Placerville  for  the  Monte¬ 
zuma  mine,  acquired  recently  by  the 
Utah-Apex  Mining  Company,  of  Utah. 
The  mill  is  expected  to  be  in  operation 
within  60  days.  J.  A.  Norden  is  gen¬ 
eral  manager.  .  .  .  Spring  Hill  Gold 

Mines,  a  Southern  California  corpora- 
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tion,  operating  near  Grass  Valley,  is 
deepening  the  main  shaft  to  the  6()0-ft. 
level.  .  .  .  United  States  Asbestos 
has  resumed  operation  and  development 
of  the  asbestos  mines  in  Steel  Canyon 
near  Monticello,  with  L.  E.  Whitney  in 
charge  of  operations.  .  .  .  Prepara¬ 

tions  for  re-treating  200,000  tons  of  tail¬ 
ing  are  under  way  at  the  old  Confidence 
mine,  near  Sonora.  San  Carlos  interests 
are  erecting  grinding  and  concentrating 
machinery.  A  cyanide  plant  is  to  be 
added  later.  .  .  .  Santa  Rita  Copper 
is  rehabilitating  the  old  Lopez  mine,  a 
gold  property  near  Jackson.  The  lower 
workings  have  already  been  dewatered 
and  retimbered.  A  fair  tonnage  of  com¬ 
mercial  ore  is  reported  to  be  available 
for  milling.  .  .  .  D.  Moffett  and  L. 
Young,  veteran  prospectors,  have  found 
a  gold  nugget  valued  at  $600,  and  con¬ 
siderable  coarse  gold,  in  the  gravel  on 
Kanaka  Creek  below  the  old  Tightner 
mine.  .  .  .  Empress  Gold  Mining, 
operating  a  group  of  claims  in  the  New¬ 
town  district.  Grass  Valley,  has  com¬ 
pleted  arrangements  for  a  program  of 
expansion  embracing  the  installation  of 
a  200-ton  mill,  a  diesel  power  plant, 
and  extensive  underground  development 
work.  ...  A  100-ton  mill  for  gold- 
ore  treatment  is  to  be  erected  at  the 
Crystalline  and  Alabama  properties  of 
Gold  Standard  Mines  of  America,  of 
Los  Angeles. 

NORTHWEST 

Gold  Mining  Resumed  in  Alaska.  Mild 
weather  has  permitted  early  resumption 
of  gold  placer  mining  in  the  interior  of 
Alaska.  Four  large  dredges  have  begun 
operations  in  the  Fairbanks  district,  ac¬ 
cording  to  a  report  to  the  Commerce 
Department’s  Regional  Division  from 
the  Alaska  Chamber  of  Commerce, 
Juneau.  Winter  prospecting  in  the  Fair¬ 
banks  district  has  been  encouraging,  and 
increased  production  is  expected  this 
season.  Easter  Creek,  in  this  district, 
has  been  taken  over  by  a  large  com¬ 
pany,  and  dredges  will  be  used  in  the 
remaining  area.  Cold  weather  still  pre¬ 
vails  in  the  Nome  mining  district;  but, 
according  to  reports,  sufficient  snow  has 
fallen  during  the  winter  to  insure  ade¬ 
quate  water  supply  for  summer  mining. 
Shipments  of  gold  to  Continental  United 
States  during  March  were  valued  at 
$379,492.  Spokane  in  April  opened  a 
silver  exchange,  sponsored  by  the  Silver 
Corporation  of  Spokane.  The  first 
day’s  purchases  approximated  20,000  oz. 
The  bulk  of  the  metal  bought  was  in 
the  form  of  10-lb.  bars. 

Associations  to  Assist  Prospectors. 
The  grubstake  will  help  the  unemployed 
of  Spokane  County,  Washington,  to  pan 
a  living  from  the  gold-bearing  streams 
of  the  Inland  Empire,  according  to  the 
plans  of  the  Spokane  Chamber  of  Com¬ 
merce  and  the  Northwest  Mining  Asso¬ 
ciation,  cooperating  with  the  Spokane 
County  Welfare  Board.  A  placer  min¬ 
ing  school  will  be  opened  in  May  by  the 
Chamber  and  the  Association.  The 
Welfare  Board  will  provide  each 
prospector  with  about  $4  and  a  sack  of 
flour  as  a  month’s  grubstake.  This  may 
be  modified  so  that  a  man  can  receive 
three  months’  stake  in  advance.  In 
many  instances  men  went  out  in  1932 
and  found  good  locations;  this  year  they 


wish  to  take  a  companion  or  two  to  help 
work  the  claim.  The  combined  grub¬ 
stakes  will  give  them  sufficient  to  live 
on  until  they  capitalize  on  their  work. 
Mining  engineers  from  the  mining  col¬ 
leges  of  the  Northwest  will  be  brought 
to  Spokane  to  give  instructions  at  the 
placer  school. 

Option-Plan  Promotion.  Stratton  & 
Stratton,  of  Spokane  and  Wallace,  are 
financing  a  mining  project  by  a  $10  op¬ 
tion  plan.  They  have  acquired  the  Bald 
Butte  gold  mine,  in  the  Marysville  dis¬ 
trict  of  Montana.  If  the  work  done  in¬ 
dicates  that  the  mine  can  be  made  profit¬ 
able,  holders  of  the  options  will  be  given 
the  privilege  of  exchanging  each  option 
for  a  certain  amount  of  stock  in  a  com¬ 
pany  that  would  be  organized.  The 
Bald  Butte  includes  27  claims  and  an 
old  mill. 

NEVADA 

Silver  Price  Rise  Stimulates  Activity. 
Anaconda  Copper,  on  the  recommenda¬ 
tion  of  Reno  H.  Sales,  chief  geologist, 
has  taken  options  on  57  mining  claims 
in  two  groups  at  Coal  Mine  Pass,  32 
miles  north  of  Elko,  for  exploration. 
Ore  uncovered  in  many  places  carries 
lead  and  silver,  and  is  heavy  in  iron. 
No  cash  payments  have  been  made,  and 
consummation  of  the  proposed  trans¬ 
actions  depends  upon  results  of  explora¬ 
tory  work.  Coal  Mine  Pass  is  on  the 
road  to  the  Rio  Tinto  copper  property, 
near  Mountain  City,  being  developed  by 
Anaconda  Copper.  R.  C.  Dugdale,  su¬ 
perintendent  of  Rio  Tinto,  will  have 
charge  of  the  work  under  the  direction 
of  Anaconda  engineers.  .  .  .  Gold 

Ore  Mining,  Oatman,  Ariz.,  is  unwater¬ 
ing  the  Ramsey-Comstock  gold  mine,  in 
Lyon  County,  35  miles  east  of  Reno, 
preparatory  to  a  comprehensive  plan  of 
development  work.  The  mine  is  opened 
through  a  vertical  shaft  480  ft.  deep,  con¬ 
nected  with  the  vein  on  the  460-ft.  level. 
Water  stands  100  ft.  in  the  shaft.  Tom 
Reed  Gold  Mines  has  a  half  interest  in 
the  project.  Victor  Light,  assistant  man¬ 
ager  of  the  Tom  Reed,  is  directing  the 
work.  The  mine  has  produced  much 
ore,  and  at  one  time  operated  an  amal¬ 
gamation  and  concentrating  mill.  .  .  . 

A  body  of  rich  gold-silver  ore  has  been 
found  on  the  croppings  of  the  Com¬ 
stock  Lode  at  Virginia  City  near  the  old 
Andes  vertical  shaft.  Discovery  was 
made  by  Oscar  Lewis,  superintendent, 
when  the  shed  of  an  old  house  was  re¬ 
moved.  The  vein,  10  ft.  wide,  has  been 
stripped  of  surface  soil  and  opened  in 
two  places,  25  ft.  apart,  and  in  a  cross¬ 
cut  tunnel  driven  under  the  house.  The 
entire  vein  filling,  typical  Comstock 
quartz,  is  of  shipping  grade.  Within  the 
orebody  is  a  highly  enriched  streak  of 
argentite,  12  to  14  in.  wide,  showing 
much  free  gold.  A  sample  assayed  5  oz. 
gold  and  141  oz.  silver.  A  50-ton  car 
load  has  been  shipped  to  the  Selby 
smelter,  on  San  Francisco  Bay.  .  .  . 
Three  custom  mills  at  Silver  City  and 
the  flotation  mill  of  the  Arizona-Com- 
stock,  at  Virginia  City,  are  milling  an 
average  of  250  tons  a  day  from  Com¬ 
stock  mines.  Higher  prices  for  silver 
have  stimulated  production.  Virginia 
City  mines  average  one  ounce  of  gold  to 
twenty  ounces  of  silver,  but  at  Gold  Hill 
and  Silver  City  the  gold  content  of  the 
ore  is  somewhat  higher.  .  .  .  High¬ 


er  prices  for  silver  should  stimulate  min¬ 
ing  in  Nevada,  but  inactive  mines  will 
probably  not  resume  until  the  price  is 
stabilized.  Most  of  the  active  mines  are 
being  operated  on  the  leasing  system, 
and  production  will  increase  as  the  price 
makes  possible  the  mining  of  ore  of 
lower  grade.  At  Tonopah  there  are  two 
cyanide  mills,  idle,  with  a  combined  ca¬ 
pacity  of  700  tons  a  day.  Lessees  are 
shipping  ore  to  Utah  smelters. 

COPPER  COUNTRY 

Copper  Company  Consolidates  In¬ 
terests.  Copper  Range  has  purchased 
the  Mohawk  Mining  interest  in  Michi¬ 
gan  Smelting,  thus  acquiring  entire 
ownership.  The  current  asset  position 
of  C.  G.  Hussey  &  Company,  Pitts¬ 
burgh  fabricators,  in  which  Copper 
Range  owns  a  controlling  interest, 
shows  a  slight  improvement.  Changes 
at  the  plant  have  resulted  in  cost  re¬ 
ductions  and  improved  products.  A  small 
loss  in  1932  was  caused  by  lower  market 
prices  and  lower  production,  in  spite  of 
rigid  economies.  A  substantial  part  of 
the  Copper  Range  copper  production  was 
purchased  by  the  Hussey  company. 

Relief  Experiment  Successful.  An  ex¬ 
periment  in  relief  work,  giving  employ¬ 
ment  to  75  men  and  carried  on  during 
the  winter  months,  in  the  Ottawa 
National  Forest  in  Houghton,  Iron,  amd 
Gogebic  counties,  proved  satisfactory, 
according  to  Clare  Hendree,  of  the  U.  S. 
Forestry  Service,  who  is  in  charge.  The 
work,  stopped  recently  on  account  of  un¬ 
favorable  weather  conditions,  consisted 
of  brushing  out  roadways,  eliminating 
fire  hazards,  clearing  sites  for  two  fire 
towers  to  be  constructed  this  summer 
and  cutting  corduroy  for  roadways 
across  swamps.  The  men  employed 
worked  full  time  and  were  paid  $30 
a  month  when  living  at  home,  and 
$15  when  living  in  the  government 
camps  of  a  portable  type  that  can  be 
moved  from  one  operation  to  another 
by  tractors.  R.  B.  McKenna,  district 
supervisor  in  charge  of  the  three 
national  forests  in  the  upper  peninsular 
of  Michigan,  has  estimated  that  3,000 
men  could  thus  be  given  employment. 

Operations  Await  Copper  Price  Rise. 
Quincy  awaits  only  a  reasonable  rise  in 
the  price  of  the  metal  to  resume  opera¬ 
tions.  At  8c.  per  pound  it  could  produce 
copper  at  a  small  profit.  The  mine  has 
been  kept  free  of  water  and  it  is  in  good 
condition.  Quincy  was  extensively 
opened  and  ready  to  produce  the  largest 
tonnage  in  its  history  when  depression 
hit  the  industry.  It  has  more  than  eight 
miles  of  new  openings  in  which  no 
stoping  has  been  done.  Some  of  the 
best  ground  is  in  the  bottom  levels  of 
No.  6  shaft.  ; 

Geology  of  Copper  Country.  The  rocks 
of  the  Copper  Country  of  Michigan  are 
one  thousand  six  hundred  million  (1,600,- 
000,000)  years  old.  In  only  one  section 
of  the  world,  in  India,  does  the  earth’s 
strata  equal  the  lava  flows  of  the 
Keweenaw  peninsula  in  age.  The  great 
age  of  the  Copper  County  rocks  was 
recently  cited  by  Prof.  James  Fisher,  of 
the  Michigan  College  of  Mining  and 
Technology,  as  only  one  of  the  features 
for  which  the  Michigan  copper  district 
is  noted.  It  is  also  the  only  place  in 
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the  world  where  native  copper  is  found 
in  commercial  quantity,  and  where  mass 
copper  has  been  found  in  abundance. 
The  Minnesota  mine,  in  Ontonagon 
County,  holds  the  record  for  the  largest 
“nugget,”  found  in  1858.  It  weighed 
420  tons.  It  was  46  ft.  long,  18J  ft. 
at  the  widest  point,  and  8J  ft.  in  maxi¬ 
mum  thickness.  Although  the  Minnesota 
company  netted  about  $150,000  from  the 
mass,  only  a  small  part  of  the  copper 
was  sent  to  the  smelter.  It  was  cut 
into  pieces,  which  were  sold  to  museums 
in  the  United  States  and  Europe. 
Twenty  men  were  employed  for  fifteen 
months  in  the  work  of  disloding  the 
enormous  mass  from  its  underground 
bed.  Then  many  weeks  w'ere  required  to 
cut  it  with  hammer  and  chisel  into 
smaller  masses  of  five  to  six  tons.  Two 
experts  were  able  to  cut  only  1  sq.ft,  of 
the  copper  per  day.  The  chips  from  the 
major  operation  alone  weighed  27  tons. 
Many  of  these  were  carried  away  by  the 
miners  as  souvenirs.  Others  were  sold. 
The  Ontonagon  copper  boulder,  now  in 
the  museum  of  the  Smithsonian  Institu¬ 
tion,  in  Washington,  D.  C.,  is  listed  at 
3,906  lb.,  although  it  originally  was  con¬ 
siderably  larger.  Another  smaller  boul¬ 
der,  also  found  in  the  Ontonagon  River 
in  Ontonagon  County,  is  now  in  the 
museum  of  Harvard  University. 

State  Control  of  Mines.  Patrick  H. 
O’Brien,  Attorney  General  of  Michigan, 
has  made  public  his  bill  providing  that 
the  Welfare  Department  be  authorized 
to  take  over  any  mine,  factory,  pipe 
lines,  packing  company,  or  other  plant 
and  operate  the  seized  properties  to  re¬ 
lieve  unemployment.  The  Welfare  De¬ 
partment  would  determine  what  compen¬ 
sation  should  be  paid  to  the  present 
owners.  As  one  of  his  projects  the  At¬ 
torney  General  is  understood  to  have 
the  taking  over  of  the  Quincy  copper 
mine.  The  proposed  law  provides  a  fine 
of  $5,000  or  two  years’  imprisonment  for 
establishing  monopolies,  willful  waste  by 
industries,  or  restriction  of  necessary 
production  of  supplies  and  necessaries. 
No  appropriation  is  made  by  the  bill  to 
compensate  mine  and  factory  owners 
whose  property  would  be  taken  over. 
The  bill  is  vigorously  opposed  by  Gover¬ 
nor  William  A.  Comstock,  who  regards 
it  as  socialistic  and  impractical.  It  also 
has  been  the  subject  of  severe  criticism 
by  newspapers  throughout  Michigan. 
M.  Thomas  Ward,  Assistant  Attorney 
General  of  Michigan,  is  quoted  as  fol¬ 
lows  concerning  the  Quincy  mine  and 
other  copper  properties:  “The  opening 
of  the  Quincy  mine  on  a  cooperative 
basis  has  brought  requests  from  other 
communities  to  operate  their  mines  on 
the  same  basis.  We  are  making  a  study 
of  the  Michigan  mining  situation,  in  par¬ 


ticular  the  copper  mines.  The  difficulty 
in  the  copper  situation  is  that  Michigan 
copper  costs  so  much  to  produce.  We 
are  now  working  on  a  project  to  try  to 
bring  about  the  manufacture  of  Michigan 
copper  into  finished  goods  in  the  upper 
peninsula.  We  have  been  informed  that 
90  per  cent  of  Michigan’s  copper  is  sold 
in  Germany,  is  made  into  goods  there, 
and  comes  back  into  our  markets  costing 
in  its  manufactured  state  approximately 
$1  a  pound.  We  hope  to  work  out  some 
scheme  to  do  that  manufacturing  in 
upper  Michigan.”  Attorney  General 
O’Brien,  who  is  a  former  resident  of 
the  copper  district,  is  quoted  as  saying 
that,  at  present  copper  prices,  Quincy 
could  not  be  operated  at  a  profit,  but 
that  it  will  not  require  much  of  an  ad¬ 
vance  in  the  market  to  make  the  Quincy 
operation  profitable, 

IRON  COUNTRY 

Ore  Shipments  Commence.  The  In¬ 
land  Steel  Company  opened  the  ore- 
shipping  season  this  year  when  two  of 
the  company’s  boats,  the  “L.  E.”  and  the 
“Joseph  Block,”  loaded  Cuyuna  Range 
ore,  the  ore  coming  from  the  Armour 
No.  1  and  No.  2  mines  at  Superior  dock. 
These  mines  have  been  abandoned  by 
the  Inland  company,  and  the  early  boat 
trips  were  necessary  to  save  personal- 
property  taxes  on  stockpile,  which  are 
levied  as  of  May  1.  International  Har¬ 
vester  and  Oliver  Iron  are  also  loading 
out  stockpile  ore  from  the  Sergeant  and 
Godfrey  mines,  to  escape  this  tax. 

Tax-Relief  Propaganda.  A  program 
to  educate  the  public,  being  carried 
through  by  the  independent  operators 
in  northern  Minnesota,  consists  of  a 
series  of  advertisements  emphasizing  the 
ill-effects  of  high  taxation  on  iron  min¬ 
ing.  The  operators  feel  that  if  this 
effort  does  not  convince  the  people  that 
relief  must  be  secured  by  tax  reduction 
little  hope  remains  that  the  industry 
will  prosper  in  the  future.  Many  ap¬ 
peals  have  gone  in  to  the  Governor  from 
civic  bodies  of  towns  along  the  Range 
asking  for  legislation  to  secure  tax  re¬ 
lief,  but  no  bill  was  passed  to  give  the 
operators  any  help  before  the  Legis¬ 
lature  adjourned  on  April  19  for  two 
years. 

MEXICO 

Amparo  Company’s  Industrial  Re¬ 
lations.  Contrary  to  the  report  pub¬ 
lished  in  the  April  issue,  no  recent 
settlement  of  difficulties  between  the 
workmen  and  the  management  of  the 
Cia.  Mexicana  Minera  y  Exploradora 
del  Amparo  has  been  effected,  because 
no  difficulties  have  been  encountered. 
The  liabilities  incurred  under  the  Mexi¬ 


can  labor  laws  have  always  been 
promptly  and  fully  discharged  by  the 
company,  and  no  industrial  disputes  have 
occurred,  according  to  E.  R.  Gordon, 
superintendent.  .  .  .  Various  equip¬ 
ment  improvements  have  been  under¬ 
taken  by  General  Minerals,  backed  by 
American  interests,  which  recently  ac¬ 
quired  mining  properties  in  the  Atlix- 
huaya  district,  near  Taxco,  Guerrero. 
The  enterprise  is  remodeling  and 
modernizing  a  milling  plant  into  a  flota¬ 
tion  plant,  and  has  installed  a  50-ton 
Fraser  &  Chalmers  smelter  to  handle 
concentrate  and  high-grade  ores.  .  .  . 
Labor  troubles  resulting  from  disagree¬ 
ment  between  workers  and  the  company 
concerning  length  of  shifts,  rates  of 
pay,  and  overtime  remuneration,  which 
existed  between  El  Boleo  Mining,  a 
French  enterprise  operating  copper 
mines  near  Santa  Rosalia,  Lower  Cali¬ 
fornia,  have  been  settled  as  the  result  of 
conferences  between  company  and  em¬ 
ployees’  representatives,  announces  the 
federal  department  of  labor.  The  com¬ 
pany  recently  exported  4,000  metric  tons 
of  calcium  sulphate  to  Long  Beach, 
Calif,,  and  3,000  metric  tons  of  gypsum 
to  Japan.  .  .  .  Potosi  Mining  has 
decided  to  increase  diamond-drilling 
operations  by  25  per  cent  at  its  mines  at 
Aquiles  Serdan  and  Santo  Domingo, 
Chih.,  because  of  the  improvement  of 
the  demand  for  lead  of  late.  .  .  . 
A  gold  placer  region  exists  along  the  Rio 
Tehuantepec,  Oaxaca,  according  to 
Federico  Deschamps,  geologist  for  Fuller 
Securities,  Mexico  City.  He  declares 
that  he  explored  about  half  of  the  180 
kilometers  of  the  river,  and  that  90 
samples  of  bank  sand  yielded  1.5  to  4 
grams  per  metric  ton.  .  .  .  Mexicans 

and  prospectors  are  working  gold- 
placer  deposits  in  rivers  near  the  border 
of  Michoacan  and  Guerrero. 

CANADA 

Institute  Meeting  An  Outstanding 
Success.  The  annual  meeting  of  the 
Canadian  Institute  of  Mining  and  Met¬ 
allurgy,  which  opened  at  Toronto  on 
April  4,  demonstrated  the  extent  of  cur¬ 
rent  activity  in  Canadian  mining  and 
metallurgical  enterprise  and  progress  in 
technical  development  and  research.  The 
opening  session,  under  the  chairman¬ 
ship  of  Dr.  John  A.  Allan,  president  of 
the  Institute,  dealt  with  general  busi¬ 
ness,  reports  from  the  mining  officials  of 
the  several  provinces,  addresses  of  wel¬ 
come  from  the  Minister  of  Mines  of  On¬ 
tario  and  the  Mayor  of  the  city,  and  Dr. 
Allan’s  presidential  address,  in  which  he 
announced  the  gift  of  the  International 
Nickel  Company  of  a  platinum  medal,  to 
be  struck  later,  a  plaque  representation 
of  which  was  awarded  at  the  banquet  to 
J.  J.  Denny,  of  McIntyre  Porcupine 
Mines.  In  the  afternoon  session  Dr. 
Charles  Camsell,  Deputy  Minister  of 
Mines,  spoke  on  Canada’s  position  with 
regard  to  base  metals;  J.  Mackintosh 
Bell,  on  silver  and  Canadian  trade;  Dr. 
A.  W.  G.  Wilson,  on  the  coming 
economic  conference;  E.  A.  Collins,  on 
the  early  history  of  the  nickel  industry; 
and  Richard  Pearce,  editor  of  Northern 
Miner,  on  the  gold  premium  or  bonus, 
in  which  he  maintained  that  producers 
of  gold  in  parts  of  the  Empire  other  than 
Canada  are  favored  by  what  he  termed 
“exchange  compensation,”  because  of 
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the  greater  depreciation  of  the  currencies 
of  those  countries  as  compared  with  the 
currency  of  Canada.  The  Wednesday 
sessions  opened  with  a  paper  by  R.  H. 
Cleland,  on  rock  temperatures  and  ven¬ 
tilation  conditions  in  northern  Ontario 
mines,  followed  by  papers  by  H.  C.  Rick- 
aby,  on  geological  features  of  the 
Swayze  area;  by  H.  S.  Robinson,  on  the 
Great  Bear  Lake  region;  by  W.  E.  John¬ 
ston,  on  the  solubility  of  gold  tellurides 
in  cyanide;  and  by  Dr.  M.  Haycock,  on 
the  mineralographic  laboratory  at  Ot¬ 
tawa.  Motion  picture  demonstrations 
were  given  on  the  “torpedoing”  of  Co¬ 
balt  Lake,  by  A.  A.  Cole;  and  the  birth 
and  development  of  crystals,  by  G.  M. 
Thomson.  In  the  afternoon.  L.  H.  Cole 
presented  a  symposium  on  the  industrial 
minerals  of  Canada,  followed  by  a  paper 
on  the  mineral  requirments  of  the  glass 
industry,  by  I.  L.  Sills,  and  papers  on 
gypsum,  by  L.  V.  Robinson  and  Dr. 
John  A.  Allan.  Discussion  on  mining 
methods  and  developments  characterized 
the  afternoon  session,  to  which  John 
Redington,  L.  G.  Morrell,  D.  Cramp, 
Angus  Campbell,  M.  W.  Summerhayes, 
L.  B.  Smith,  E.  L.  Brown,  J.  A.  Reid, 
and  D.  J.  Kennedy  contributed.  A  paper 
by  Dr.  L.  C.  Graton  and  H.  E.  McKins- 
try,  on  the  outstanding  features  of  Hol- 
linger  geology,  was  sharply  criticized  by 
Dr.  G.  C.  Boydell.  A  session  on  indus¬ 
trial  minerals  included  papers  by  G.  M. 
Carrie,  D.  W.  Stewart,  J.  F.  McMahon, 
A.  E.  R.  Westman,  W.  S.  Dyer,  A.  R. 
Crozier  and  G.  W.  Rayner.  In  the 
evening,  at  a  meeting  at  which  an  illus¬ 
trated  address  was  given  on  cement 
manufacture  and  uses.  Dr.  Sydney  W. 
Smith,  president  of  the  Institution  of 
Mining  and  Metallurgy,  brought  greet¬ 
ings  and  well  wishes  from  the  sister  so¬ 
ciety  in  London.  The  Thursday  sessions 
included  papers  on  metallurgy,  by  O.  W. 
Ellis  and  J.  R.  Gordon,  S.  Power  War¬ 
ren,  George  E.  Murray,  A.  J.  Whitaker, 
Jr.,  and  R.  J.  Traill.  The  subject  of 
industrial  minerals  was  discussed  by  A. 
P.  Coleman,  F.  T.  Holford,  Oliver 
Bowles  and  H.  H.  Hughes.  The  prin¬ 
cipal  speaker  at  the  luncheon  on  Thurs¬ 
day,  was  Sir  Newton  Moore,  president 
of  the  Dominion  Steel  &  Coal  Company, 
pioneer  in  the  development  of  the  Cool- 
gardie  gold  field,  and  former  premier  of 
Western  Australia.  D.  Harrington  pre¬ 
sented  a  paper  in  the  afternoon  on  metal- 
mine  ventilation;  this  was  followed 
by  one  on  diamond-drilling  practice,  by 
C.  H.  Hitchcock;  another  on  gold  shares 
as  investments,  by  Sydney  H.  Ball;  and 
a  final  paper  on  freighting  by  air,  by 
W.  B.  Burchell.  Speakers  at  the  ban¬ 
quet.  the  attendance  at  which  consti¬ 
tuted  a  record,  included  the  ministers  of 
mines  for  the  Dominion  and  for  On¬ 
tario;  the  president  of  International 
Nickel — which  celebrated  the  50th  birth¬ 
day  of  the  discovery  of  the  deposit  near 
what  is  now  known  as  the  Creighton 
mine;  the  Prime  Minister  of  Canada;  the 
president  of  the  Institution  of  Mining  & 
Metallurgy;  Dr.  John  A.  Allan,  retiring 
president  of  the  Canadian  Institute  of 
Mining  and  Metallurgy,  and  his  succes¬ 
sor,  Balmer  Neilly,  of  the  McIntyre 
Porcupine  Mines. 

Gold  Mining  Active.  Gold  output  of 
Ontario  continues  to  increase  steadily, 
the  return  for  March  being  $4,059,248, 
compared  with  $3,615,354  for  February 


and  $3,505,198  for  January.  Hollinger 
is  again  in  the  lead,  with  Lake  Shore 
second  and  McIntyre  third.  ,  .  .  The 
first  half-year  of  milling  at  the  San  An¬ 
tonio  mine,  in  Manitoba,  has  given  a 
net  profit  of  $69,733  from  30,419  tons, 
which  yielded  $259,239  in  bullion.  Re¬ 
serves  at  the  end  of  December,  1932, 
totaled  74,450  tons,  against  60,000  on  Jan. 
1.  A  vigorous  campaign  of  underground 
exploration  is  under  way,  and  several 
new  vein  intersections  in  crosscuts  and 
diamond-drill  holes  indicate  a  much 
enlarged  development.  .  .  .  Hudson 

Bay  Mining  &  Smelting  Company  made 
an  operating  profit  of  $1,398,140  during 
1932  from  its  Flin  Flon  operation,  from 
ore  averaging  0.085  oz.  gold,  1.13  oz. 
silver,  1.98  per  cent  copper,  and  3.7  per 
cent  zinc.  The  operating  cost,  of  $2.03 
per  ton,  is  the  lowest  in  Canada  for  a 
complex  ore  that  requires  fine  grinding, 
flotation,  cyaniding,  electrolytic  refining 
of  the  zinc,  and  smelting  and  electrolytic 
refining  of  the  copper  to  recover  sepa¬ 
rately  the  four  metals.  Macassa  Mines, 
at  the  west  end  of  the  Kirkland  Lake 
ore  zone,  is  now  ready  for  a  mill,  which 
will  be  of  200  tons’  capacity.  Ore  de¬ 
veloped  first  on  the  2,475-ft.  level  has 
been  extended  upward  to  the  2,200  level, 
the  grade  being  from  $12  to  $15.  .  .  . 
The  Martin-Bird  gold  find  in  Hearst 
Township,  Larder  Lake  field,  east  of 
Kirkland  Lake,  has  been  opened  out  by 
surface  trenching  for  70  ft.,  with  mod¬ 
erate  but  payable  values,  and  incomplete 
trenching  shows  gold  in  the  mineralized 
shear  zone  for  2,000  ft.  Diamond  drill¬ 
ing  has  been  started,  and  surface  work 
is  continuing.  .  .  .  The  west  vein  at 

the  Ashley  gold  mine,  Matachewan  dis¬ 
trict,  is  responding  well  to  development 
on  the  500-ft.  level,  with  values  of  $15  to 
$20  across  30  in.,  thus  duplicating  re¬ 
sults  at  a  similar  stage  in  the  main 
vein.  .  .  .  Mill  operation  at  Central 
Patricia  Gold  Mines  will  be  delayed 
because  of  loss  through  the  ice  of  the 
winter  road  of  heavy  parts  that  cannot 
be  replaced  until  the  lakes  freeze  next 
winter.  Meantime,  the  mill  will  be 
erected  as  far  as  possible.  .  .  . 
Dome’s  ore  reserve  was  increased  in 
1932  to  2,000,000  tons.  Over  three- 
quarters  of  it  is  in  the  greenstone 
formation,  which  formerly  was  con¬ 
sidered  incapable  of  yielding  ore.  H. 
P.  DePencier,  general  manager,  reports 
development  of  a  new  ore  area  on  and 
below  the  23d  level  at  about  a  mile 
east  of  where  the  mine  was  started  at 
surface.  An  operation  of  this  area  would 
involve  a  new  shaft  to  surface,  so  a  con¬ 
siderable  volume  of  ore  will  have  to 
be  developed  to  warrant  this  heavy 
expense.  .  .  .  Costs  at  the  Howey 


Gold  Mines  property  during  the  first 
three  months  of  1933  were  reduced  to 
$2.25  per  ton,  and  recovery  was  $3.24 
a  ton.  .  .  .  Falconbridge  Nickel 
has  put  into  operation  its  concentrator, 
sintering  plant,  and  enlarged  smelter, 
which  will  handle  1,000  to  1,200  tons 
of  ore  a  day.  .  .  .  Siscoe  Gold 
Mining  in  March  recovered  $95,360  from 
4,779  tons,  averaging  $19.93,  both  grade 
and  tonnage  being  substantially  in¬ 
creased.  Additional  mill  equipment  is 
being  adjusted.  Lateral  development  has 
brought  in  much  new  ore,  and  a  sub¬ 
stantial  volume  of  ore  of  mine  grade 
has  been  opened  lately  on  the  new  850- 
ft.  level.  The  bottom  level  at  975  ft. 
is  due  to  reach  ore  soon.  The  manage¬ 
ment’s  policy  is  to  conduct  vigorous 
exploration,  particularly  laterally  under 
the  lake  in  which  Siscoe  Island  lies, 
where  good  results  have  been  obtained 
from  new  veins.  .  .  .  Mining  Cor¬ 
poration  of  Canada  has  liquidated  Abana 
Mines,  and  the  copper-zinc  mine  north 
of  Rouyn  is  now  held  by  a  subsidiary — 
Normetal  Mining  Corporation.  Opera¬ 
tion  will  be  resumed  after  prices  improve. 

BRITISH  COLUMBIA 

Placer  Mining  and  Unemployment. 
By  enactment  of  the  Provincial  Legisla¬ 
ture,  the  government  has  been  given 
authority  to  provide,  as  a  means  of  un¬ 
employment  relief,  for  the  establish¬ 
ment,  equipment,  and  operation  of  one 
or  more  placer-mining  training  camps 
in  the  province.  For  this  purpose,  re¬ 
serves  on  Crown  lands  may  be  created, 
or  ground  privately  held  may  be  used 
with  the  consent  of  the  owner,  who  will, 
however,  not  be  compensated  unless 
values  are  recovered  through  the  opera¬ 
tion  of  the  camp.  In  that  event  it  is  pro¬ 
posed  that  a  division  of  proceeds  shall 
be  made  between  the  proprietor  and  the 
men  employed  in  the  training  camp,  less 
a  proportion  to  be  applied  toward  the 
cost  of  its  maintenance.  Those  who, 
after  receiving  a  course  of  training,  give 
evidence  of  fitness  to  engage  in  prospect¬ 
ing  and  placer  mining  on  their  own  ac¬ 
count,  will  be  aided  to  do  so  by  re¬ 
ceiving  the  necessary  equipment  and  a 
month’s  food  supply.  .  .  .  In_  the 

Rossland  district.  Consolidated  Mining 
&  Smelting,  in  response  to  requests  from 
unemployed  miners  and  others,  has 
agreed  to  lease  sections  of  its  Rossland 
mines  and  claims  in  the  vicinity  on 
favorable  terms,  to  include  low  treat¬ 
ment  charges,  and  free  assaying  within 
reasonable  limits.  .  .  .  Operations 

at  the  Pioneer  mine,  in  the  Bridge  River 
district,  continue  to  be  satisfactory.  Net 
profits  were  about  $115,000.  Remarkably 


Sluicing:  diamondif- 
erons  ground  at  Bahia, 
Brazil 
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favorable  results  are  also  attending  un¬ 
derground  development.  On  the  seventh 
level  (875  ft.  below  the  main  tunnel), 
the  length  of  the  vein  has  been  proved 
for  a  distance  of  over  2,000  ft.  with  a 
proven  orechute  of  about  500  ft.  east 
of  the  fault.  Exploration  on  the  tenth 
level  has  revealed  similar  conditions; 
and  on  the  fourteenth  level,  or  at  a  ver¬ 
tical  depth  of  1,750  ft.,  drifting  has  been 
carried  350  ft.  in  ground  carrying  good 
values,  with  a  further  1,500  ft.  to  go 
before  the  fault  zone  is  reached. 

Premier  Acquires  New  Properties. 
The  Premier  gold  mine  is  rapidly  near¬ 
ing  exhaustion  and  will  probably  be 
entirely  depleted  within  a  year  and  a  half 
or  two  years.  The  general  manager  re¬ 
cently  contradicted  a  report  that  the 
company  has  a  large  amount  of  worka¬ 
ble  low-grade  ore  in  reserve,  and  added 
that  there  was  no  intention  of  breaking 
down  material  below  $4  a  ton  in  value, 
as  it  would  not  be  profitable  to  do  so. 
No  crude  ore  will  be  shipped  in  future 
to  Tacoma  or  to  Anyox.  The  company 
meanwhile  has  acquired  new  interests 
in  the  Cariboo  district  in  the  Antler 
Creek,  Sugar  Creek,  and  Cedar  Creek 
areas.  .  .  .  The  first  clean-up  from 

the  small  mill  that  has  operated  since 
January  by  Cariboo  Gold  Quartz  resulted 
in  the  production  of  gold  valued  at  about 
$28,000.  In  addition  to  the  development 
operations  by  this  company,  explora¬ 
tion  is  being  carried  on  by  the  Britannia 
Company  on  its  properties  near  Barker- 
ville;  by  Cariboo  Consolidated,  which 
has  installed  a  power  plant  on  its  Island 
Mountain  property,  and  has  let  a  con¬ 
tract  for  a  crosscut  tunnel  on  its  Proser¬ 
pine  group,  near  Stanley;  and  by  Burns 
Mountain,  whose  tunnel  is  now  well  ad¬ 
vanced  and  whose  property  is  also 
being  equipped  with  the  necessary  power 
plant  and  other  machinery. 

AUSTRALASIA 

Mining  Company  Incorporations.  New 
gold-mining  companies  formed  recently 
include  Bendigo  Gold  Sands,  to  treat 
sand  dumps  at  Bendigo;  Western  Min¬ 
ing  Corporation,  to  develop  mining 
properties  in  Western  Australia;  Aus¬ 
tralian  Consolidated  Gold  Mines,  Anglo- 
Australian  Gold  Development,  formed 
in  London  to  acquire  the  Mars,  Beryl, 
Apex,  Day  Dawn,  Wheel  of  Fortune, 
and  Leonora  mines  in  Western  Aus¬ 
tralia;  Wavic  Gold  Development,  to  de¬ 
velop  the  New  Brilliant,  Two  Boys  Sur¬ 
prise.  and  Gladstone  mines  in  Western 
Australia;  Golden  Arunta,  to  acquire  a 
lease  at  Brown’s  Belt,  Central  Australia; 
and  New  Guinea  Alluvials,  to  test  dredg¬ 
ing  areas  in  New  Guinea. 

Queensland.  Dr.  Loftus  Hills,  for¬ 
merly  Director  of  Geological  Survey  of 
Tasmania,  reports  that  the  lode  system 
at  the  Cracow  field,  in  Queensland,  has 
been  proved  for  2i  miles  and  over  a 
width  of  from  20  to  300  ft.  All  con¬ 
siderations  point  to  the  fact  that  the 
oreshoots,  which  in  one  formation  have 
been  proved  to  162  ft.,  are  made  up  of 
primary  and  unenriched  ore. 

Victoria.  Adelong  Gold  Estates,  which 
is  erecting  a  dredge  at  Ovens  River, 
Vic.,  expects  to  commence  operations 
early  in  July.  The  dredge  will  treat 
70,000  cu.yd.  monthly,  the  value  being 
7id.  per  cu.yd.  with  premiums  added. 


A  profit  of  £12,250  per  annum  is  antici¬ 
pated. 

Western  Australia.  Broken  Hill  Pro¬ 
prietary  is  making  good  progress  with 
the  erection  of  a  treatment  plant  on  the 
Hannans  Extended  property,  at  Kal- 
goorlie.  The  company  also  has  options 
over  alluvial  areas  on  the  Macquarie 
River  near  Wellington,  N.S.W.,  and  on 
the  Gwydir  River  near  Bingara,  N.S.W., 
which  are  being  tested.  ...  A  treat¬ 
ment  plant  was  recently  put  into  oper¬ 
ation  to  cyanide  250,000  tons  of  sands  at 
Lakeside,  Kalgoorlie.  .  .  .  Swedish 

Electrical  Prospecting  is  carrying  out 
an  electrical  survey  of  a  large  area  in 
the  vicinity  of  the  Wiluna  mines.  .  .  . 
Consolidated  Goldfields  of  South  Africa 
has  exercised  its  option  of  purchase 
over  100,000  shares  of  Lake  View  & 
Star.  To  enable  40,000  tons  of  ore  to  be 
mined  monthly,  the  company  has  recently 
installed  additional  plant,  and  will  im¬ 
mediately  increase  development  work. 
Lake  View  has  agreed  to  pay  the 
tributers  the  full  50  per  cent  of  gold 
premiums  due  to  them  since  September, 
1931.  About  £100,000  will  be  distributed. 
The  company  has  proved  the  new  lode 
recently  found  in  virgin  country  on  the 
1,400-ft.  level  of  the  Lake  View  mine, 
on  both  the  1,200-  and  1,800-ft.  levels. 
.  .  .  South  Kalgurli  has  taken  an 

option  over  an  area  of  18  acres  adjoin¬ 
ing  the  Croesus  Proprietary  mine  on 
the  north.  The  Croesus  is  being  de¬ 
veloped  jointly  by  North  Kalgurli  and 
South  Kalgurli  companies,  and  it  is 
believed  that  the  additional  area  has 
been  acquired  following  important  de¬ 
velopments  on  the  700  ft.  level.  .  .  . 
Great  Boulder  Proprietary,  at  Kalgoorlie, 
is  vigorously  developing,  and  meeting 
with  good  results.  On  the  900-ft.  level 
of  Lane  Shaft,  an  east  crosscut  has  met 
4  ft.  of  ore  assaying  12  dwt.  In  a  drive 
on  the  main  X  lode,  telluride  ore,  assay¬ 
ing  over  30  dwt.  per  ton,  is  showing 
over  a  width  of  6  ft.  In  accordance  with 
the  finding  of  the  Privy  Council,  the 
company  has  paid  £60,000  to  its  tribu¬ 
ters,  this  amount  being  50  per  cent  of 
gold  premium  due  on  gold  won.  .  .  . 

Tasmania.  Mount  Bischoff  Tin, 
Waratah,  Tas.,  which  has  been  operated 
by  tributers  since  October,  1929,  made  a 
small  profit  in  1932,  from  royalties  from 
tributers  who  recovered  tin  concentrate 
from  picked  ore  and  tailing.  The  com¬ 
pany  has  announced  a  dividend  of  5/- 
per  share,  bringing  the  total  dividends  to 
£2,845,500  on  a  capital  of  £29,600.  The 
company  was  registered  in  1873. 

New  Guinea.  New  Guinea  Goldfields 
announces  that  prospecting  work  under 
the  direction  of  H.  M.  Kingsbury,  con¬ 
sulting  geologist,  has  been  responsible 
for  the  discovery  of  two  dredging  areas 
in  the  Purari  district  of  New  Guinea. 
One  is  8  miles  long  and  1,500  ft.  wide, 
and  the  other  10  miles  long  and  3,000 
ft.  wide.  A  drilling  campaign  will  be 
necessary  before  the  true  value  of  the 
areas  and  the  yardage  available  can  be 
assessed,  but  values  up  to  3/6  per  cubic 
yard  (gold  84/-)  have  been  obtained. 
No  difficulty  is  expected  regarding  the 
provision  of  hydro-electric  power.  The 
treatment  plant  on  the  company’s  mines 
at  New  Guinea  is  now  functioning  satis¬ 
factorily.  Additional  cyanide  vats  are 
being  installed  to  give  a  capacity  of 
4,000  tons  monthly.  The  mill  is  now 


treating  1,000  tons  monthly,  the  profit 
being  about  £6,000.  In  addition,  the 
company  is  working  shallow  alluvial, 
and  is  making  a  profit  of  £6,500  monthly 
from  this  source. 

AFRICA 

Gold  Mining  in  Tanganyika.  In  the 
British  mandated  territory  of  Tangan¬ 
yika,  formerly  German  East  Africa,  gold 
to  the  value  of  £1.58,000  was  exported  in 
1932,  compared  with  £70,000  in  1931.  The 
principal  field  is  in  the  Lupa  River,  or 
Mbeya,  district,  in  the  south.  About 
700  Europeans,  of  whom  about  50  are 
women,  are  engaged  in  prospecting  for 
alluvial  and  reef.  One  miner  recently 
found  a  nugget  weighing  103  oz.  A 
new  strike,  which  extends  the  auriferous 
areas  to  the  east,  is  furnishing  alluvial 
claim  holders  with  coarse  gold  and 
nuggets.  This  new  deposit  raises  the 
interesting  question  as  to  whether  the 
gold  belt  extends  beneath  Buhora  Flats, 
which  consist  of  a  swamp  for  part  of 
the  year.  The  edge  of  the  escarpment 
has  now  been  reached,  and  gold  is  being 
won  from  the  plain.  Many  miners  from 
Kakamega,  some  representing  mining 
companies,  are  prospecting  through  the 
Musoma  district,  where  rich  finds  have 
been  reported.  Ten  mines  in  this  vicinity 
are  producing,  and  three  more  are  ex¬ 
pected  to  be  in  operation  this  year.  The 
government  has  sponsored  a  geological 
survey  of  the  area.  A  new  field  has 
been  reported  from  the  banded-iron¬ 
stone  area  on  the  southern  shores  of 
Lake  Victoria.  Several  reefs  and  al¬ 
luvial  claims  have  been  pegged. 

Rand  Diamond-Drilling  Activity.  No 
new  undertaking  on  the  Witwatersrand 
is  engaging  more  attention  than  is  West 
Witwatersrand  Areas,  to  the  southwest 
of  Randfontein,  formerly  known  as 
Western  Rand  Estates  or  “Pullingers,” 
and  recently  refloated  by  New  Consoli¬ 
dated  Goldfields.  A  Sullivan  diamond- 
drill  has  penetrated  the  dolomite  and 
diabase,  and  should  reach  the  reef  hori¬ 
zon  soon,  if  previous  borings  on  Gems- 
bokfontein  and  other  farms  are  typical 
along  this  line.  Coal  has  been  found 
at  a  shallow  depth  in  a  borehole  on  the 
Driefontein  fann.  The  seam,  42  ft. 
thick,  should  prove  a  valuable  asset. 

Magnetometer  Survey  Results.  The 
geologists  who  first  investigated  the 
area  in  the  past,  including  Hatch,  Car- 
rick,  Corstophine,  and  Molengraff,  held 
that  the  reefs  intersected  belonged  to 
the  Main  Reef  Series.  In  1912,  Dr.  Mellor 
caused  opinion  to  incline  to  the  be¬ 
lief  that  they  belonged  to  the  Kimberley 
or  Elsburg  Series.  Dr.  Reinecke’s  re¬ 
cent  investigation,  however,  in  which  he 
had  the  advantage  of  magnetometric 
surveys,  appears  to  have  led  to  the  con¬ 
clusion  that  they  belong  to  the  Main 
Reef  Series.  (Dne  borehole  revealed 
visible  gold.  Whether  the  reefs  on 
Western  Areas  belong  to  the  Kimberley 
Series  or  not,  the  borehole  showings  can 
be  regarded  as  favorable  indications, 
especially  when  one  realizes  how  few 
favorable  borehole  results  were  obtained 
during  the  prospecting  stage  of  even 
the  richest  of  Rand  mines.  On  the  Far 
East  Rand  few  boreholes  showed  paya¬ 
ble  results,  and  gave,  therefore,  little 
indication  of  the  gold  that  lay  beneath. 
The  Western  Areas  ground  has  been 
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heavily  faulted,  the  system  being  related 
to  the  Witpoortje  break.  The  strata 
shown  in  Western  Areas  boreholes 
has  been  correlated  with  those  of  Rand- 
fontein  Estates.  Geology  of  the  area, 
as  described  in  a  report  by  the  late  Dr. 
Garrick,  confirmed  by  Dr.  F.  H.  Hatch, 
was  the  basis  of  the  drilling  done  on 
Western  Areas  when  the  property  be¬ 
longed  to  Western  Rand  Estates,  and 
the  results  confirmed  the  favorable 
views  of  the  geologists.  In  the  line  of 
country  beyond  the  Western  Areas,  now 
taken  under  option  by  Goldfields,  the 
sub-outcrop  of  the  Main  Reef  Series  has 
been  traced  in  narrow  limits.  Neither 
Dr.  Mellor  nor  the  Geological  Survey 
went  beyond  the  Western  Areas  in 
published  investigations,  and  through¬ 
out  the  27  miles  beyond,  no  confusion 
occurred  similar  to  that  which  charac¬ 
terized  reefs  in  the  Western  Areas.  Al¬ 
though  the  Witwatersrand  System  has 
been  recognized  as  intact  under  the 
dolomite,  the  position  of  the  Main  Reef 
sub-outcrop  was  hitherto  unknown.  Dr. 
Krahmann,  with  the  aid  of  his  magneto¬ 
meter  surveys,  in  co-operation  with  Dr. 
Reinecke.  has  now  succeeded  in  locating 
the  position  of  the  Main  Reef  Series 
below  the  dolomites,  and  this  work 
marks  an  important  advance  in  develop¬ 
ment.  An  extremely  sensitive  magnet 
is  hung  on  a  knife  edge  to  show  the  de¬ 
flection  caused  by  the  heavy  magnetic 
content  of  the  underlying  shale  beds, 
even  though  these  be  overlain  by  a  con¬ 
siderable  thickness  of  dolomite.  By  care¬ 
ful  and  systematic  measurements  from 
the  magnetic  shales  of  the  lower  Wit¬ 
watersrand  beds,  which  can  be  definitely 
located  by  this  method,  it  is  possible  to 
arrive  at  an  approximate  position  of  the 
Main  Reef  Series.  Thus,  Dr.  Krahmann 
has  been  able  to  trace  the  position  of 
the  Main  Reef  Series,  and  the  results 
are  now  being  tested  bv  a  comprehen¬ 
sive  drilling  program.  Ten  diamond 
drills  are  in  operation  in  this  area. 

Mill  Capacity  to  Be  Increased.  Sub 
Nigel  is  reported  to  have  decided  to  dis¬ 
mantle  its  mill  and  re-erect  it  near  the 
Betty  shaft.  The  change  will  permit 
capacity  to  be  considerably  increased. 

Deep  Mining  on  the  Witwatersrand. 
The  Witwatersrand  continues  as  the 
deepest  mining  field  in  the  world,  as  w’ell 
as  the  most  extensive  and  profitable.  In 
the  Turf  Shaft  on  the  Village  Deep  Sec¬ 
tion  of  the  Robinson  Deep  mine  a  verti¬ 
cal  depth  of  8.000  ft.  has  been  reached, 
with  prospects  of  working  to  a  consid¬ 
erably  greater  depth.  The  prevailing 
additional  price  for  gold  greatly  aids 
such  program,  for  the  value  of  the  ore 
rather  than  technical  ingenuity  is  likely 
to  constitute  the  factor  of  limitation  in 
advancing  to  depths  of  10,000  ft.  or 
more.  To  mine  at  this  depth  it  may  be 
necessary  to  sink  deep  vertical  shafts, 
make  special  provision  for  the  support 
of  workings,  and  recondition  the  mine 
air  by  refrigeration  and  dehumidification. 
At  8,006  ft.  below  the  collar  of  the  shaft 
at  the  Robinson  mine  the  rock  tempera¬ 
ture  is  101.5  deg.  F. 

Rhodesian  Mineral  Rights.  The  British 
South  Africa  Company  has  conditionally 
accepted  an  offer  from  the  Southern 
Rhodesia  Government  of  £2,000,000  for 
the  mineral  rights  in  the  colony,  pro¬ 
vided  the  government  acknowledges  that 
the  company  owns  the  mineral  rights, 


and  that  the  government  takes  over  the 
obligations  the  company  is  under  in  con¬ 
nection  with  the  rights.  Agitators  in 
Southern  Rhodesia  have  persistently 
attacked  the  company’s  right  to  the  min¬ 
eral  resources.  As  a  result,  some  min¬ 
ers  and  mining  companies  have  refused 
to  pay  royalties.  The  company  has  taken 
such  ca.ses  into  court,  and  law  officers  of 
the  Crown  have  admitted  the  validity  of 
its  claims.  The  mineral  rights  were 
secured,  by  treaties  with  the  paramount 
chiefs,  by  Cecil  Rhodes.  He  transferred 
the  rights  to  the  British  South  Africa 
Company.  The  activities  of  Rhodes  and 
the  company  resulted  in  the  addition  of 
Southern  and  Northern  Rhodesia  to  the 
British  Empire.  For  29  years  the  com¬ 
pany  governed  the  territory,  and  during 
this  time  it  paid  no  dividend.  If  the  sale 
of  its  rights  in  Southern  Rhodesia  is 
effected,  the  company  will  still  possess 
the  mineral  rights  of  Northern  Rho¬ 
desia,  and  also  its  large  interest  in 
Rhodesia  Railways,  as  well  as  extensive 
holdings  of  Rhodesian  copper  mining 
stocks.  Its  energies  in  the  future  will 
be  centered  on  the  development  of  the 
mineral,  agricultural,  and  forestry  re¬ 
sources  of  Northern  Rhodesia.  Opposi¬ 
tion  to  recent  developments  is  said  to  be 
developing  in  -Southern  Rhodesia. 

The  Lonely  Reef  Enterprise.  The 
premium  on  gold  is  enabling  that  re¬ 
markable  gold  mine  in  the  Bubi  district 
of  Southern  Rhodesia — the  Lonely  Reef 
— to  prolong  its  life.  This  year  the 
accumulated  slime  will  be  exhausted,  and 
the  only  ore  remaining  in  the  mine  is 
low-grade  rock  and  reef  obtained  by 
means  of  reclamation.  The  higher  price 
now  being  obtained  for  gold,  combined 
with  economical  management,  enables 
the  company  to  win  profits  from  ore 
containing  as  little  as  3  dwt.  gold  per 
ton.  Working  costs  have  been  reduced 
to  12s.,  with  prospect  of  further  reduc¬ 
tion.  The  company  recently  opened  up 
a  property  known  as  the  Peter  Pan, 
situated  about  3J  miles  from  the  Lonely, 
with  which  it  is  connected  by  light  rail¬ 
way.  Additional  equipment  is  to  be  in¬ 


stalled.  The  Peter  Pan  is  not  a  high- 
grade  enterprise,  but  with  the  premium 
on  gold  and  low  operating  expenses  the 
ore  is  expected  to  augment  the  pay  rock 
remaining  in  the  old  mine. 

EUROPE 

German  Interest  in  Turkish  Copper. 
According  to  the  U.  S.  Bureau  of 
Foreign  and  Domestic  Commerce,  a  new 
development  is  the  projected  exploita¬ 
tion,  by  a  joint  German  and  Turkish 
consortium,  of  the  c6pper  deposits  at 
Argana-Maden,  Turkey.  Development 
plans  are  already  formulated,  and  rail¬ 
way  transportation  facilities  are  being 
provided.  A  loan  is  being  proposed  by 
the  Turkish  Government,  by  which  it 
is  hoped  that  the  railway  can  be  com¬ 
pleted  in  1935.  Germany’s  interest  comes 
not  only  from  its  need  for  further  copper 
supplies,  but  from  a  concession  to  ex¬ 
ploit  these  deposits  held  bv  an  important 
German  banking  and  industrial  group, 
together  with  the  semi-official  Turkish 
Isch-Bankassi.  The  Argana  deposits  are 
said  to  average  about  20  per  cent  copper, 
yielding  sulphur  and  gold  as  byproducts. 
A  possible  output  of  between  18,000 
and  20,000  tons  of  copper  a  year  is 
claimed  for  the  mines,  under  the  full 
operation  of  the  plant  now  planned. 
Gold  exploitation  was  discontinued  on 
account  of  lack  of  profit,  but  introduc¬ 
tion  of  modern  equipment  may  make 
its  production  profitable  again.  Further 
mine  development  depends  largely  on 
the  extension  of  the  railway.  Erection 
of  the  smelter  is  expected  to  be  finished 
within  two  years  after  completion  of 
the  railway,  or  by  1937,  The  feasibility 
of  the  project  appears  to  hinge  princi¬ 
pally  on  the  level  of  world  copper  prices 
and  the  charges  for  transportation  from 
the  mines  to  the  seaport  at  Mersina. 
The  concession  for  the  Argana  mines  is 
one  phase  of  an  important  and  com¬ 
prehensive  general  project  of  Turkish 
and  German  collaboration  for  develop¬ 
ment  of  the  mineral  resources  of 
Anatolia. 


Airplane  passenger  and  freight  service  has  been  established  by 
Charles  A.  Baughan  between  the  property  of  San  Liuis  Mining,  at 
Tayoltita,  Durango,  Mexico,  and  Masatlan,  90  miles  distant.  A  tri- 
motor  plane  transports  50,000  to  75,000  lb.  freight  per  month.  The 
terrain  at  Tayoltita  is  mountainous,  but  a  satisfactory  runway,  as 
shown,  was  prepared  from  mill  tailing.  £nlargement  of  the  runway, 
us  indicated  by  the  two  white  strips  in  the  foreground,  is  in  progress. 
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Daily  and  Average  Monthly  Prices  of  Metals 

April,  1933 


United  States  Market 


Silver,  Gold,  and  Sterling  Exchange 


- — Electrolytic  Copper — . 


April 

Domestic 

Refinery 

Export 

Refinery 

Straits  Tin 
New  York 

- - Lead- 

New  York 

St.  Louis 

.  Zinc 

St.  Louis 

1 

4.775 

4.700 

24.600 

3.000 

2.875 

2.900 

3 

4.775 

4.675 

24.725 

3.000 

2.875 

3.000 

4 

4.775 

4.650 

25.000 

3.000 

2.875 

2.950@3.000 

5 

4.775 

4.625 

25. 100 

3.000 

2.875 

2.950@3.000 

6 

5.025 

4.675 

25.100 

3.000 

2.875 

3. 000®  3. 050 

7 

4.775C®5.025 

4.800 

25.250 

3.000 

2.875 

3.000 

8 

5.025 

4.975 

25.400 

3.000 

2.875 

3. 000®  3. 025 

10 

5.025 

5.025 

25.500 

3.000 

2.875 

3.  100 

II 

5.025 

5.050 

25.550 

3.250 

3. 125 

3.  100 

12 

5.150 

5.050 

25.500 

3.250 

3.125 

3. 100 

13 

5.150 

5.000 

25.750 

3.250 

3. 125 

3. 100 

14 

5.150 

5.025 

25.750 

3.250 

3.125 

3. 100 

15 

5.150 

4  975 

25.700 

3.250 

3. 125 

3.100@3.125 

17 

5.150 

Holiday 

25.750 

3.250 

3. 125 

3. 150®  3.  200 

18 

5.150 

4.950 

26.300 

3.250 

3. 125 

3. 150@3.250 

19 

5.150 

4.975 

28.000 

3.250 

3. 125 

3. 250®  3. 350 

20 

5.775 

5.550 

29.500 

3.500 

3.375 

3.700 

21 

5.775@6.025 

5.675 

29.375 

3.500 

3.375 

3.700@3.750 

22 

5.775@6.025 

5.625 

29.375 

3.500 

3.375 

3.750@3.775 

24 

5.900@>6.025 

5.825 

29.875 

3.500 

3.375 

3. 650®  3.  700 

25 

6.025@.6. 150 

5.825 

30.250 

3.500 

3.375 

3. 650®  3.  700 

26 

6.275 

5.825 

30.000 

3.500 

3.375 

3. 650®  3.  700 

27 

6.275 

5.625 

29.650 

3.500 

3.375 

3.650 

28 

6.275 

5.650 

30.150 

3.500 

3.375 

3.700 

29 

6.275 

5.700 

31.250 

3.500 

3.375 

3.700 

for 

month 

5.395 

5.185 

27.136 

3.260 

3.135 

3.298 

5 

4.775 

4.675 

Averages  for  Week 

24.746  3.000 

2.875 

2.946 

12 

5.025 

4.929 

25.383 

3.083 

2.958 

3,05b 

19 

5.150 

4.985 

26.208 

3.250 

3. 125 

3.  165 

26 

5.983 

5.721 

29.729 

3.500 

3.375 

3.702 

1 

4.775 

Cakendar  Week  Averages 

4.72!  24.475  3.000 

2.875 

2.942. 

8 

4.879 

4.733 

25.096 

3.000 

2.875 

2.998 

15 

5. 108 

5.021 

25.625 

3.208 

3.083 

3. 102 

22 

5.504 

5.355 

28.050 

3.375 

3.250 

3.477 

29 

6. 192 

5.742 

30. 196 

3.500 

3.375 

3.679 

New  York  and  London 


^Sterling  Exchange—^ 

“90-Day 

- - Silver - s 

Gold 

April 

“Checks” 

Demand” 

New  York 

London 

London 

1 

3.422500 

3.445000 

27.2500 

17.4375 

3 

3.427500 

3.445000 

27.0000 

17.2500 

1208  4id 

4 

3.417500 

3.447500 

27.0000 

17.2500 

1208  7  d 

5 

3.420000 

3.440000 

27. 1250 

17.3125 

I2Ib  ... 

6 

3.417500 

3.440000 

27.5000 

17.4375 

1208  9Sd 

7 

3.415000 

3.435000 

27.2500 

17. 5000 

1218  ... 

8 

3.416250 

3.436250 

27.0000 

17.2500 

10 

3.411250 

3.435000 

27.6250 

17.3750 

l20Bli  d 

11 

3.411250 

3.441250 

28.0000 

17.9375 

1218  4  d 

12 

3.410000 

3.440000 

27.6250 

17.6250 

I2Ib  8  d 

13 

3.437500 

3.457500 

28.2500 

18.0000 

1218  6  d 

14 

3.447500 

3.477500 

28. 5000 

Holiday 

Holiday 

15 

3.480000 

3.510000 

28.7500 

Holiday 

17 

3.450000 

3.470000 

28.6250 

Holiday 

Holiday 

18 

3.492500 

3.522500 

28.8750 

17.9375 

120s  91d 

19 

3.620000 

3.640000 

32.3750 

18.3750 

1208  2  d 

20 

3.840000 

3.862500 

35.5000 

19. 1875 

1208  6  d 

21 

3.795000 

3.815000 

34.2500 

19. 5000 

1198  1  d 

22 

3.810000 

3.840000 

35.5000 

19.2500 

24 

3.865000 

3.885000 

37.2500 

20.0625 

ll8e  2  d 

25 

3.852500 

3.880000 

36.0000 

20.4375 

1198  ... 

26 

3.777500 

3.797500 

35.2500 

18.5000 

121a  ... 

27 

3.727500 

3.747500 

35.3750 

20. 1875 

1218  4  d 

28 

3.777500 

3.797500 

34.6250 

20.0000 

122.8  6  d 

29 

3.850000 

3.872500 

35.7500 

19.8750 

.\v.  for 

month 

357.565 

30.730 

18.440 

Averages 

for  Week 

5 

3  42250 

27. 188 

L2 

3.41354 

27. 500 

3  48792 

29,229 

35.625 

1  Calendar  week  averages:  New  York  Silver,  April  1st,  27 

.375;  April 

1  8th.  27. 

146;  April 

15th,  28.125; 

April  22nd, 

32.521; 

\pril  2Mi, 

35.708. 


London  Market 


April 

3  . 

4  . 

5  . 

6  . 

7 . 

10 . 

11 . 

12 . 

13  . 

14  . 

• - -  - 

- -Copper — 

iard - . 

3  Mo. 
28.5000 
28.3750 
28.5000 
29.3125 
29.6875 
29.7500 

30. 1875 
30.0000 
29.5625 

Electrolytic 

(Bid) 

32.0000 

31.7500 
32.0000 

32.7500 
33.5000 
34.0000 

34.7500 
34.2500 
33.5000 

T 

7.\rxn 

. - Stani 

Spot 

....  28.1875 

. ...  28.0625 

_  28.2500 

. ...  29.0000 

. ...  29.4375 

. ...  29.6250 

_  30.0000 

....  29.8125 

....  29.3125 

Spot 

151.7350 

152.0000 

153.5000 

153.7500 

154.7500 
156.0000 
156.3750 

156.5000 
156.6250 

3  Mo. 

152.3750 
153.0000 

154.3750 
154.6250 
155.5000 
156.8750 
157.0000 
157.2500 
157.2500 

—  Holiday - 

Spot 

10.5000 

10.3750 

10.3125 

10.5000 

10.6875 

10.7500 

1 1 . 0000 
10.8750 
10.7500 

3  Mo. 
10.8750 
10.6250 
10.6250 
10.8750 

1 1 . 0000 
11.0625 

1 1 . 2500 
11.1875 
11.0625 

Spot 

14.3750 

14.4375 

14.4375 

14.7500 

14.8750 

15.0625 

14.8750 

14.8750 

14.7500 

3  Mo. 
14.6250 
14.8125 
14.8125 
15. 1250 
15.2500 
15.3750 
15.1875 

1 5. 2500 
15. 1250 

17 . 

—  Holiday - 

-  -  - 

. . . 

— 

— 

18 . 

....  29.1250 

29.3125 

33.2500 

157.7500 

158.5000 

1 1 . 0000 

1 1 . 2500 

14.7500 

15. 1250 

19 . 

....  29.1250 

29.3750 

33.0000 

158.3750 

159.0000 

1 1 . 0000 

1 1 . 2500 

15. 1250 

15.3750 

20 . 

....  29.7500 

29.9375 

33.7500 

159.3750 

159.7500 

11.1250 

11.3750 

15.3125 

15.5625 

21 . 

....  30.2500 

30.5000 

34.0000 

160.6250 

161.2500 

1 1 . 3750 

11.4375 

15.4375 

15.5625 

24 . 

....  30.1250 

30.3750 

34.0000 

160.2500 

161.0000 

11.1250 

11.3125 

15. 1875 

15.3125 

25 . 

....  30.3750 

30.5625 

34.7500 

162.8750 

163.5000 

11.0625 

1 1 . 2500 

15.3125 

15.3750 

26 . 

. ...  30.7500 

30.8750 

34.7500 

164.0000 

164.6250 

11.1875 

1 1 . 3750 

15.3125 

15.5000 

27 . 

_  30.0625 

30.8125 

35.2500 

164.5000 

165. 1250 

1 1 . 0000 

11.1875 

15. 1875 

15.2500 

28 . 

_  30.5000 

30.6250 

35.0000 

164.3750 

165.0000 

11.0625 

11.1875 

15.0625 

15. 1250 

Av.  for  month  29. 576 

33.681 

157.944 

10.872 

11.122 

14.951 

15.208 

The  United  States  quotations  are  our 
appraisal  of  the  major  markets  for  do¬ 
mestic  consumption  based  on  sales  re¬ 
ported  by  producers  and  agencies.  They 
are  reduced  to  the  basis  of  cash,  New 
York  or  St.  Louis,  as  noted.  All  prices 


of  domestic  class  are  in  cents  per  pound. 

Copper,  lead  and  zinc  quotations  are 
based  on  sales  for  both  prompt  and 
future  deliveries;  tin  quotations  are  for 
prompt  delivery  only. 

Quotations  for  zinc  are  for  ordinary 


Prime  Western  brands.  Zinc  in  New 
York  is  now  quoted  at  0.35c.  per  pound 
above  St.  Louis,  this  being  the  freight 
differential.  Contract  prices  for  High- 
Grade  zinc  delivered  in  the  East  and 
Middle  West  are  based  on  a  minimum 
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Silver ‘and  Sterling  Exchange 

. — New  York — >  -—London  Spot^  Sterling  Exchange 


1932 

1933 

1932 

1933- 

1932 

1933 

January . 

29.780 

25.400 

19.623 

16.883 

342.515 

336.060 

February... . 

30.136 

26.074 

19.573 

16.885 

345.141 

342.114 

March . 

29.810 

27.928 

18.336 

17.588 

363.463 

343. 138 

April . 

28.298 

30.730 

16.923 

18.440 

374.731 

357.565 

27.755 

16.868 

367.370 

27.466 

16.844 

364.471 

26.700 

16.930 

354.865 

27.986 

18.000 

347.449 

September. . . 

27.870 

17.998 

347.003 

27. 195 

17.813 

339.500 

November... 

26.698 

18.099 

327.458 

December. . . 

25.010 

17.110 

327.683 

27.892 

17.843 

350.137 

New  York  quotatione. 

cents  per 

ounce  troy,  999  fine. 

London, 

pence  per 

ounce,  sterling  silver,  925  fine.  Sterling  exchange  in  cents. 

Copper 

- —  F.O.B.  Refinery  — > 

- - Electrolytic - .  - London  Spot - . 

.—Domestic — .  Export  — Standard — .  — Electrolytic-^ 


1932 

1933 

1933 

1932 

1933 

1932 

1933 

January . 

.  7.060 

4 

775 

4 

.741 

39.459 

28.557 

46.200 

33.244 

February . 

.  5.965 

4 

775 

4 

710 

36.917 

28.481 

41.381 

32.  556 

March . 

.  5.763 

5 

Oil 

4 

779 

33.039 

28. 179 

36.786 

32.370 

April . 

.  5.565 

5 

395 

5 

185 

29.943 

29.576 

34.190 

33.C8I 

.  5.237 

28.548 

32.833 

.  5.145 

26.872 

30.841 

July . 

.  5.053 

26.071 

29. 107 

August . 

.  5.219 

31.401 

34.784 

September. ... 

.  5.978 

34.986 

38.318 

October . 

.  5.733 

31.890 

36.190 

November... . 

.  5.131 

31.972 

36.568 

December. . . 

.  4.813 

29.088 

34.344 

Year . 

.  5.555 

31.682 

35.962 

New  York  quotations,  cents  per  pound.  London,  pounds  sterling  per  long  ton. 


Lead 

- — New  York-—  —St.  Louis—  - - London 


1932 

1933 

1932 

1933 

1932 

1932 

1933 

1933 

Spot 

3  Mos. 

Spot 

3  Mos. 

January .... 

3.750 

3.000 

3.550 

2.875 

15.084 

15.128 

10. 

458 

10.833 

February . . . 

3.712 

3.000 

3.499 

2.875 

14.560 

14.571 

to. 

431 

10.719 

March . 

3.150 

3.  146 

2.993 

3.021 

12.345 

12.634 

10. 

609 

10.821 

April . 

3.000 

3.2GO 

2.900 

3.135 

11.223 

11.503 

10. 

872 

1 1. 122 

May . 

3.000 

2.900 

10.673 

11.036 

June . 

2.993 

2.896 

9.608 

9.898 

July . 

2.747 

2.611 

9.818 

10.152 

August . 

3.235 

3.093 

11.349 

11.588 

September.. 

3.465 

3.315 

13.122 

13.349 

October . 

3.052 

2.939 

11.958 

12.170 

November.. 

3.050 

2.931 

12.071 

12.395 

December. 

3.000 

2.877 

11.144 

11.541 

Year . 

3.180 

3.042 

11.913 

12.164 

New  York  and  St.  Louis  quotations,  cents  per  pound.  London,  pounds  sterling 
per  long  ton. 


Zinc 

. — St.  Louis — >  <■  London 


1932 

1933 

1932 

1932 

1933 

1933 

Spot 

3  Mos. 

Spot 

3  Mos 

January . 

3.011 

3.018 

14.416 

14.834 

14.381 

14.595 

February... . 

2.817 

2.666 

13.872 

14.289 

13.866 

14.119 

March . 

2.787 

2.987 

12.616 

13.024 

14.647 

14.674 

April . 

2.725 

3.298 

11.670 

11.958 

14.951 

15.208 

2.532 

12.432 

12.682 

2.777 

11.548 

11.866 

July . 

2.537 

11.592 

11.967 

2.758 

13.594 

13.844 

September. . . 

3.322 

15.455 

15.616 

3.027 

14.869 

15.140 

November... 

3.094 

15.264 

15.534 

December. . . 

3.124 

15.209 

15.347 

Year . 

2.876 

13.545 

13.842 

St.  Louis  quotations,  cents  per  pound.  London,  pounds  sterling  per  long  ton. 


Cadmium  and  Aluminum 

. - Cadmium - s  - - Aluminum - « 


1932 

1933 

1932 

1933 

January . . 

.  55.000 

55.000 

23. 300 

23.300 

February . . 

.  55.000 

55.000 

23.300 

23.300 

March . 

.  55.000 

55.000 

23.300 

23.300 

April . 

.  55.000 

55.000 

23. 300 

23.300 

.  55.000 

23.300 

.  55.000 

23.300 

.  55.000 

23.300 

.  55.000 

23.300 

.  55.000 

23. 300 

.  55.000 

23.300 

.  55.000 

23.300 

.  55.000 

23.300 

Year . 

.  55.000 

23.300 

Aluminum  in  cents  per  pound,  99  per  cent  grade. 
Cadmium,  cents  per  poimd. 


Antimony,  Quicksilver,  and  Platinum 

Antimony  (a)  Quicksilver  (6)  Platinum  (e) 

New  York  New  York  New  York 


1932 

1933 

1932 

1933 

1932 

1933 

January . 

.  5.976 

5.722 

64.900 

48. 500 

40.000 

26.480 

February . 

.  6. 489 

5.738 

66.304 

48.614 

40.000 

24.000 

March . 

.  6.188 

5.901 

72.537 

52.676 

40.000 

24.667 

April . 

.  5.746 

5.876 

72.125 

54.580 

40.000 

26.800 

May . 

.  5.170 

66. 380 

39.500 

.  5.034 

59.481 

37.500 

July . 

.  5.000 

53.580 

35.200 

.  5.144 

47.444 

35.000 

.  5.606 

47.500 

33.800 

.  5.575 

47.600 

33.000 

.  5.771 

48.750 

33.000 

.  5.400 

48. 500 

30.462 

Year . 

.  5.592 

57.925 

36.455 

(a)  Antimony  quotations  in  cents  per  pound,  for  ordinary  brands,  (b)  Quick¬ 
silver  in  dollars  per  flask  of  76  lb.  (e)  Platinum  in  dollars  per  ounce  troy. 


Tin 


New  York  ■* 

. - London - , 

1932  1933 

1932  1933 

January . 

.  21.804 

22.692 

140.219 

145.708 

February . 

.  22.018 

23.500 

139.143 

148.544 

March . 

.  21.863 

24.221 

129.810 

149. 120 

April . 

.  19.244 

27. 136 

108.935 

157.944 

May . 

.  20.948 

122.286 

June . 

.  19.659 

114.530 

July . 

.  20.931 

125.863 

August . 

.  22.985 

142.017 

September . 

.  24.779 

152.705 

October . 

.  23.936 

151.280 

November . 

.  23.354 

153.585 

December. 

.  22.677 

149.806 

Year . 

.  22.017 

135.848 

New  York  quotations,  cents  per  pound.  London,  pounds  sterling  per  long  ton. 


Pig  Iron 


. — Bessemer — » 

, - Basic - . 

No.  2  Foundry 

1932 

1933 

1932 

1933 

1932 

1933 

January... . 

16.00 

14.50 

15.00 

14.00 

15.50 

14.50 

February... 

15.68 

14.50 

14.68 

14.00 

15.18 

14.50 

March . 

15.50 

14.50 

14.50 

14.00 

15.00 

14.50 

April . 

15.50 

14.50 

14.50 

14.00 

15.00 

14.50 

May . 

15.50 

14.50 

15.00 

June . 

14.85 

14.35 

14.75 

July . 

14.56 

14.00 

14.50 

August . 

14.50 

14.00 

14.50 

September.. 

14.50 

14.00 

14.50 

October.... 

14.50 

14.00 

14.50 

November. . 

14.50 

14.00 

14.50 

December. . 

14.50 

14.00 

14.50 

Year . 

15.01 

14.29 

14.79 

Iron  in  dollars  per  long  ton  F.o.b.  Mahoning  and  Shenango  Valley  furnaces, 
freight  to  Pittsburgh,  $1.89 


price  basis  of  44c.  per  pound. 

Quotations  for  lead  reflect  prices  ob¬ 
tained  for  common  lead,  and  do  not  in¬ 
clude  grades  on  which  a  premium  is 
asked. 

London  prices  for  lead  and  zinc  are 


the  official  prices  for  the  morning  ses¬ 
sion  of  the  London  Metal  Exchange; 
prices  for  copper  and  tin  are  the  official 
closing  buyers’  prices.  All  are  in  pounds 
sterling  per  long  ton  (2,240  lb.). 

New  York  silver  quotations  are  as  re¬ 


ported  by  Handy  &  Harman  and  are  in 
cents  per  troy  ounce  of  silver,  999  fine. 
London  silver  quotations  are  in  pence 
per  troy  ounce  of  bar  silver,  925  fine. 
Sterling  prices  represent  forenoon  mar¬ 
ket  demand.  Cables  command  a  premium. 
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Current  Statistics  of  Production  and  Stocks  of  Copper,  Lead,  and  Zinc 

Data  from  American  Bureau  of  Metal  Statistics,  American  Zinc  Institute,  and  Metallgesellschaft. 
AU  Figures  Except  Tin  Represent  Tons  of  ZjOOO  Lb. 


1932 - .  - - 1933 - . 


.4pril 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

March 

COPPER— I  nited  Stotes 

Produrtion,  refined,  daily  average.,.. 

(a)  18,300 
(a)  48,000 

(o)  19,700 
(o)  53,700 

(a)  25,500 
(o)  55,500 

(a)  25.000  (a)  1 2.000 

(a)  17,000 

>  20.000 
'  52.000 

Foreign  shipments . 

(aj  55,000 

. (a) 

Stocks,  blister  and  refined . 

(5)775,000 

(5)773,000  (5)770,000 

. (5)765,000 

LEAD  —  United  States 

Production,  refined,  from  domestic  ore 

23.236 

25,902 

26,068 

15,819 

17,118 

20,498 

21.092 

24,465 

21,173 

24,615 

20.033 

24,684 

Production,  secondary  and  foreign. . . 

3,134 

2,941 

2,033 

3.754 

6,308 

2,315 

6,984 

2,873 

3,624 

2,953 

2.377 

1.784 

Production,  total,  daily  rate . 

879 

930 

936 

631 

756 

760 

905 

901 

800 

889 

801 

853 

Shipments  reported . 

26,081 

24,258 

21,511 

19,723 

28,248 

26.413 

29,764 

22,838 

24,089 

19.030 

17,349 

21,950 

Stocks,  end  of  month . 

169.091 

173,929 

180,460 

180,255 

175,426 

171,831 

170,171 

174,629 

176,157 

184,693 

189,751 

195.251 

ZIKC  —  United  States 

Production,  daily  average . 

688 

601 

547 

476 

432 

434 

480 

525 

596 

641 

717 

713 

Domestic  shipments . 

18,046 

18,087 

14,958 

24 

12,896 

18,069 

39 

21,132 

20 

18,801 

20 

16,000 

20 

15,582 

20 

15,040 

40 

15,280 

16,156 

Stocks,  end  of  month .  132,025 

World  Production  Rate  (Daily  Average) 

132,580 

134,032 

135,9(17 

131,203 

123,056 

(6)2,500 

3,323 

119,101 

ib)2,A77 

3,510 

121,798 

(5)2,480 

3,460 

124,705 

129,644 

(5)2,260 

3,385 

134,440 

(5)2,550 

3,407 

140,379 

(5)2,600 

3,342 

Le^ . 

3,587 

3.711 

3,497 

3,190 

3,334 

3,350 

Zinc . 

2,528 

2.392 

2.343 

2,224 

2,121 

2,120 

2,255 

2,343 

2,381 

2,556 

2,701 

2.704 

Tin  (.Metric  Tons) .  312  311  261  178  179 

(a)  Deliveries  from  all  sources;  private  estimate.  (6)  E.&MJ.  estimate. 
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Complete  Market  News  and  Prices 


The  monthly  magazine  you  are  now  reading  carries 
only  a  condensed  statistical  summary  of  prices 
the  major  metals.  For  buyers  and  sellers  of  ores, 
metals,  minerals,  and  scrap  who  require  reliable 
information  as  soon  as  it  is  available,  we  now  pro¬ 
vide  Metal  and  Mineral  Markets,  which  goes  to 
press  at  the  close  of  the  metal-market  week  each 
Wednesday.  It  is  printed  at  high  speed  and 
is  in  the  mails  that  evening.  In  compact  form. 


ready  for  insertion  in  a  ring  binder,  it  is  ideal  for  desk  and 
reference  use.  It  carries  the  standard  E.&M.J.  quota¬ 
tions  used  in  contracts  the  world  over,  recognized  as 
authoritative  and  dependable.  Metal  and  Mineral 
Markets  is  priced  to  subscribers  in  the  United  States 
and  its  possessions  at  $3  per  annum ;  to  countries 
in  the  Americas  but  outside  the  United  States. 
$6;  elsewhere.  $10  vearlv:  52  issues.  Address 
M.&M.M.,  330  West  42d  St.,  New  York  City. 
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